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BOARD OF TRANSPORT COMMISSIONERS FOR CANADA 


| Orrawa, May 10, 1954. 
To His Excellency the Governor General in Council. 
May if PLEASE YouR EXCELLENCY: 


I have the honour to hand you herewith the report of the Board of Transport 
Commissioners, pursuant to the Order in Council of January 14, 1953, P.C. 
1953-52, a copy of which is hereto attached. 


Your obedient servant, 
JOHN D. KEARNEY. 


Hon. Mr. Justice JouN D. K&aArNEY, 
Chief Commissioner. 
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P.C. 1953-52 


PRIVY COUNCIL 
CANADA 


AT THE GOVERNMENT HOUSE AT OTTAWA 
Wenpnespay, the 14th day of January, 1953. 


PRESENT: 
His ExceLLENCY THE GovERNOR GENERAL IN COUNCIL: 


Wuereas the railway-highway crossing problem in Canada as a result of 
expanding motor vehicle traffic: and improved highways has become. one of 
national concern in respect of the present need for protection, safety and con- 
venience of the public; 


AND WHEREAS it is deemed to be in the public interest that an inquiry be 
made into all matters involved in the problem. of railway-highway crossings 
which come under the jurisdiction of the Parliament of Canada; 


AND WHEREAS section 38 of the Railway Act provides that the Governor 
in Council may at any time refer to the Board.of Transport Commissioners for 
a report, or other action, any question, matter or thing arising or required to 
be done under the Railway Act or any other Act of the Parliament of Canada. 


THEREFORE, His Excellency the Governor General in Council, on the recom- 
mendation of the Minister of Transport and under and by virtue of section 38 
of the Railway Act, is pleased to direct and doth’ hereby direct that the Board 
of Transport Commissioners for Canada make an investigation and report on 
all phases of the problem. of railway-highway crossings which are under the _ 
jurisdiction of the Parliament of Canada in respect of the present and pros- 
pective need for the protection, safety and convenience of the public, and — 
without limiting the generality of the foregoing the Board shall i 2 

(a) conduct a survey and report on the methods considered by the Board 

to be practicable under all pertinent circumstances of eliminating the 
hazards and improving the public convenience and the protection and 
safety of the public at such crossings; 

(b) review and report on the adequacy of The Railway Grade Crossing | 

Fund to provide for the construction of works for the protection, safety 
and convenience of the public in respect of railway-highway crossings; — 


and 
(c) make such recommendations as the Board may deem advisable in the _ 
premises. ; 
J. W. PICKERSGILL, 7 


Clerk of the Privy Council. 


The Minister of Transport. 
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FOREWORD 


The ensuing report has been made following Canada-wide hearings extend- 
ing over a period of nearly eleven months. It is the first of its kind which has 
been undertaken since the creation of The Railway Grade Crossing Fund in 
1909, hereinafter sometimes referred to as the Fund. 


Apart from the factual and legal matter gathered by way of evidence and 
briefs, through its long association with the Fund, the Board has acquired a 
record of notes and observations based on experience and accumulated much 
statistical data over the years. 


How to make fitting use, in the presentation of this report, of the abundant 
material at the disposal of the Board has not been the least of its difficulties. 


To begin with, an endeavour has been made to make certain to inelude 
sufficiently detailed facts and figures to enable readers to form an opinion as to 
the propriety or otherwise of the recommendations contained herein. In addition, 
while realizing the undesirability of including too much data, the Board has 
sought to make its report sufficiently replete for use as a source of necessary 
information should the need for any further inyestigation arise and obviate the 
later necessity of having to go over the same ground as is being presently 
traversed. 


It is of necessity a lengthy document, including as it does inter alia a 
description of the historical and legal background of the railway grade crossing 
problem as well as essential statistical data. 


In order that those who may be called upon to deal with the report may 
obtain a condensed outline of its essence, the Board, beginning at page 110, has 
set out “Considerations Leading up to Recommendations” and “Recommenda- 
tions With Regard to The Railway Grade Crossing Fund Entailing Changes in 
The Railway Act.” 
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(1) Brief filed, no witness called. 
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FINAL GENERAL HEARING 
Ottaway Ontanioweiys of: Giddwode adeeb raawent - Feb. 3 & 4, 1954. 


I. Grade Crossing Accidents 


This report is the result of an investigation made pursuant to Order-in- 
Council P.C. 1953-52, January 14, 1953, which, inter alia, directed the Board 
of Transport Commissioners for Canada to: 

“(a) conduct a survey and report on the methods considered by the Board 
to be practicable under all pertinent circumstances of eliminating 
the hazards and improving the public convenience and the protection 
and safety of the public at such crossings; 

(6) review and report on the adequacy of the Railway Grade Crossing 
Fund to provide for the construction of works for the protection, 
safety and convenience of the public in respect of railway-highway 
crossings; and 

(c) make such recommendations as.the Board may deem advisable in the 
premises.” 


The Board, through its administration of the Fund has been directly con- 
cerned with the grade crossing problem for many years. In undertaking our 
investigation we were, therefore, able to draw upon our extensive experience 
over this long period during which the problem of protection of grade crossings 
has been continually before us. In this report we shall endeavour to consider 
the subject of grade crossing accidents and protection in appropriate perspective: 
their intrinsic importance, their importance relative to other matters of 
national concern, and the most practical and efficient means of meeting the 
problem as evaluated. This is perhaps of more than usual importance in an 
investigation of this type which, insofar as the seriousness of the problem 
and the widespread desire for some remedial action are concerned, was almost 
entirely non-controversial. However. as to the methods of assistance and the 
amount of the assistance that should be provided by the Federal Government, 
we have found considerable diversity of views and it is to this part of our 
inquiry that our major attention and consideration must be directed. 


The Highway-Railway Crossing Accident Record 


Statistics of accidents at grade crossings have been compiled for many 
years and are sufficient to reveal the general trends. A highway crossing 
accident is defined in these statistics as one which has resulted in death or 
injury. Accidents in which property damage has been incurred, no matter 
how great, are not included in the figures if there were no deaths or injuries 
to persons in connection with them, nor are there any estimates made of 
property damage in accidents involving death or injury. 

At first thought this might seem to limit the value of the statistics, for, as 
is well known, property damage may be extremely heavy in crossing accidents. 
We have, however, taken the view that the basic reason for regarding the 
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grade crossing situation as one of national concern is the increasing toll of 
deaths and injuries resulting from such accidents; secondarily it is relief from 
traffic congestion. A property loss alone, whether through inherent danger or 
carelessness, is a matter of an entirely different order than loss of life or injury 
however it may have been caused. We have therefore refrained from any 
attempt to fill out the available statistics with estimates of property damage, 
and above all from any attempt to express in the common denominator of 
dollars and cents the total losses from deaths, injuries and damage to property. 
Any such attempts are bound to give inadequate results, and would be un- 
necessary since risk of death or injury must ordinarily mean risk of property 
damage and protection against death or injury will likewise mean protection 
against property damage. 


In Table 1 the data on accidents are paralleled by the data on train miles 
and number of motor vehicle registrations from 1908 to 1952. The number of 
casualties shows ‘a considerable fluctuation from year to year but an upward 
trend since 1938 is clearly evident. No simple correlation exists between the 
number of killed and injured and the traffic factors that are also shown, but 
the latter reveal sufficiently well the growth of the problem. As might be 
expected, train miles show relatively small variation, since heavier traffic may 
be offset by the use of heavier locomotives and longer trains. The steady 
increase in motor vehicle registrations, broken only by the depression and 
wartime restrictions, indicates why the problem has now assumed serious pro- 
portions. Motor vehicle registrations have more than doubled since 1945 and 
since 1947 the number of crossing accidents in each year has exceeded 400. 
Unless offset by other factors, including greater protection, the increase in 
highway traffic may very shortly raise the number of accidents to over 600 
a year. 


A comparison of the casualties at urban and rural crossings reveals some 
secondary trends. Until 1920 the number killed and injured at urban cross- 
ings tended to be equal to or greater than that at rural crossings, reflecting the 
greater accident potential at urban crossings in the period before the building 
of trunk highways. Since 1920 the number of casualties at rural crossings has 
tended to be greater. Increased traffic at higher speeds on rural roads and 
highways, together with concentration of protective devices or separation 
projects at urban crossings, would account for this trend. During the de- 
pression years the toll of ‘accidents fell off, particularly during the years 1931 
to 1934. In fact, for some time it might have appeared that the improvement 
was to be more than a temporary one for urban crossings, as the minimum 
of only 14 deaths was reported in 1988 and the accidents did not touch the 
pre-1929 levels until 1947. However, the upward trend at rural crossings was 
resumed in 1935 and the number killed has fluctuated between 82 and 124 
in the following years. Since 1947 there has also been ‘a sharp increase in 
the number killed or injured at urban crossings. 


Before proceeding further in analyzing grade crossing accidents, it would 
be well to see the grade crossing problem in its proper setting in relation to all 
highway accidents. The spectacular and particularly disastrous nature of many 
grade crossing accidents is perhaps responsible for a tendency on the part 
of the general public to overestimate their frequency. Actually they comprise 
only between 1 per cent and 2 per cent of all highway accidents. 
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ACCIDENTS ACCOMPANIED BY DEATH OR INJURY 


o Perea j 

; : rade Crossing 

Year All Highway Grade Crossing of (all) Hlichwaly 
Accidents 

1 ee CTE OR Ee PID Pe Oey SLE FAN am | 29,508 414 ; 1-4 

Ae esecne oraeieio marie rian nt eacaracieyraes Ae tegthcips hard aC 33, 485 441 1:3 

TOSO MCI 2.950). AB. DSLR: PE sO 27, 869* 457 * 

TOTS so xaiaras phys: Se scooter Ol, cre hase eee ae 41,691 490 1-2 

Bs Aa tidglinnlrae cD A baa agar ba crash arid 43-1 ependh dae 44,156 . 463 1-0 


*Province of Quebec figures not included in 1950. 


A provincial distribution of the highway traffic and accident. factors. is 
given in Table 2. There are wide differences between the provinces by way 
of size, population density, the use made of motor vehicles and other details 
not shown, which account for some of the variations in the table. There is one 
motor vehicle for every four persons in Ontario and the western provinces, 
about half this density in the eastern part of Canada. Ontario has the greatest 
density of motor vehicles per mile of road, followed by British Columbia, and 
Quebec. Grade crossing accidents per motor vehicle appear to be in a high ratio 
in both Prince Edward Island and New Brunswick and at a lower comparative 
level in the two largest provinces, Ontario and Quebec. 

A comparison of the grade crossing situation as between Canada and the 
United States is provided below: 


, Percent 
— us mee Canada Canada 
of U.S. 
N eek of Grade Crossing Accidents— 
Ri rad onset tine hrotlvdaraans > aetharderaoeres pommel vaste + ey 3, 662 457 12-5 
1981 Ra OO u.- GBT Mito. 6 SERGI oc, dee ae 3, 653 490 13-4 
LOS 2 II. ROL R ILE. E.R... BIEL. SLT 3,294 463 14-1 
N' et of Grade Crossing Accidents per Million Train Miles— pee 
MELEE... 0). OPOLTELRIRL OTE. oem OES. . ESE... : S589 lees ces). 
1951 Soy aaa OU Reiee soso sake al opted. Mais Hale UA create kes le 63, ee eae 4-13 ODS lie Sistas act Mas ayape 
jm) IE A iat ela ey a ae RO ae a LL SE EA ad 3-88 Lol. |weeew aes for 
Mullionsiok Motor, Vehicles) (1952))......- eats «ate cess ticieseieas sync oa: 52-6 3-2 6-1 
Miles'of-Ratlway" (1951)! . AA SOR. Ee Ved, 2, 224,431 42,978 19-1 
Crossings, puotected « dana ets's. « Oeerets cele eee ee omy eaten! 35, 968 3, 230 9.0 
Crossingsy UDProtecued «jc <4 os ssa Aes Oe ERE Cee os ee dae 191,396 29, 323 15-3 
"Rotals QUE Ss=2 1950) be. 3 oe a cient 3 ea le ae tia aces Bo: sper sla 227, 364 32, 553 14-3 
Percent protected crossings. . seis te oe an ee. eee 15°8 9-9 


While the number of grade crossing accidents in Canada was 14:1 per cent 
of the United States total in 1952, the number of accidents per million train- 
miles was appreciably less. Difficulties in comparison may be noted in that there 
were 52-6 million motor vehicles in the United States compared with Canada’s 
3:2 million. Progress in the protection of crossings has advanced considerably 
further in the United States with 15-8 per cent of crossings protected as against 
9-9 per cent in Canada. There is a greater railway mileage per capital in 
Canada, and also a greater number of grade crossings per capita. With Canada’s 
population approximately 9 per cent of that of the United States, Canadian 
railway mileage is 19-1 per cent of the United States mileage and Canadian 
grade crossings 14-3 per cent of those in the United States. On the other hand, 
Canadian motor vehicles are only 6-1 ad cent of the number in the United 
States. 
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Location of Grade Crossing Accidents 


In conjunction with its present investigation, the Board undertook a survey 
of highway crossings on railways under its jurisdiction, classifying them by 
types of protection, class of highway and railway and type of highway surface. 
Accidents during the years 1946 to 1952 inclusive were related to the particular 
crossing at which they occured. 

From this data it was possible to derive an index of accident frequency 
at the various types of crossings, which in Table 3 is stated as the number 
of accidents per year per hundred crossings of each type. Table 4 shows the 
breakdown by provinces for the categories listed in Table 3. Applied to the 
total number of crossings in the survey this admittedly crude measure of 
accident frequency does serve to point out those types of crossings where 
the danger is greatest. To this extent it is informative and useful but at the 
same time does not remove the need to assess each crossing individually in 
proceeding on any program of protection or crossing elimination. 

Some explanation is necessary of the definitions used in the survey. 
Under “Class of Highway” three classes were distinguished: (1) “urban”, 
referring to roads and streets in incorporated cities and towns, including those 
on provincial highway routes; (2) “provincial”, referring to provincial trunk 
highways in rural areas only; (3) “rural”, referring to all rural roads other 
than provincial trunk highways regardless of whether under provincial or 
municipal jurisdiction. 

Railway lines were divided on a purely arbitrary basis between “main” 
and “other”. The former were selected as comprising the main lines of the 
railways in question with the addition of such other lines where double track 
or fast or frequent train services occurred. The mileage classified as “main” 
amounted to 11,139 miles, or approximately one-quarter of Canadian railway 
mileage. The function of this distinction is merely to screen out the vast 
mileage of branch lines where average service is not at high speeds or of great 
frequency. That this purpose has been essentially accomplished is indicated 
by the predominance of “main” line crossings in the ‘higher accident. fre- 
quency groups as shown in the table. 

Accidents reported are only those where fatalities or injuries have 
occurred. There is, in addition, a large number of crossing accidents every 
year in which no fatalities or injuries are incurred, but which involve varying 
amounts of property damage ind temporary disruptions of rail schedules. 
The prevention of these accidents is, of course, as much a part of grade cross- 
ing protection as any other accidents, since the margin between escaping 
unharmed and incurring injury or death is often only a matter of seconds, 
combined with extreme good luck. The ‘accident frequencies could therefore 
be raised to allow for the growing number of accidents involving property 
damage only. 

In the seven years 1946-1952 there were 604 accidents at 1,771 protected 
level crossings, an accident frequency of 4-9 per year per 100 crossings. At 
29,391 unprotected crossings there were 2,455 accidents, which amounts to a 
frequency of 1:2 accidents per year per 100 unprotected crossings. 

The accident frequency at protected crossings from these data is thus 
approximately four times that at unprotected crossings which can only be 
due to the extremely high risk of accidents at crossings where traffic valume 
is heavy. The highest. frequency recorded in the survey. based on the above 
method of grouping was 13-0 at unprotected crossings of paved provincial 
trunk highways with main line railways. For the 88 crossings in this group, 
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80 accidents weré reported in the period 1946-1952. At the other end of the 


scale, several small groups of crossings totalling 110 crossings in all had no 
accidents reported. | ) 


TABLE 1.—SIGNIFICANT STATISTICS ON GRADE CROSSING ACCIDENT PROBLEM 


IN CANADA 
Total 
Number of bas eural Number of | Number of 
Vaart Accidents Train Miles Automobile 
Killed Injured Killed Injured 4 Registrations 
C4 (3) () (8) @) 
000, 000 000 
LOOS@R. Awe cee N/A 30 35 ot 33 83 3 
L909FR Ree eenaiene N/A 33 41 43 31 84 5 
VOLO co he eet N/A 28 45 35 16 90 9 
OMe ee estes ee N/A 22 70 14 38 94 22 
UOLORR Se oc wee ok N/A 33 43 42 41 105 36 
DOR) see eee cae ee 84 32. 69 31 35 119 54 
[OTe seed ot 131 49 72 32 50 113 74 
VOUSRE Ss cittac ess 2k 114 30 68 36 44 95 95 
TOUGH cate os orice cone 101 26 68 41 30 114 128 
DON ERE ce cen tees 136 29 88 29 56 119 204 
TOUSEN Moe ome ne ened 139 40 76 33 56 114 Dike 
1S) LOPS, Renee se 142 32 79 30 79 LOS aye Aleks apa spshens acne 
® 
NN ROE bint Aare 6. ace eal all tee Cee ee: 39 95 30 98 112 842 
TODO, Ais asa 191 30 57 45 66 123 408 
DOD orth ae aes ee 189 35 60 49 100 108 465 
i) aes Ce A 183 29 129 68 133 112 509 
OOS Ae ac Moc epmeece 241 24 124 50 144 120 576 
LOD AS Ao in Rpt ais & 247 47 143 59 100 115 645 
ko pss ose) See ee A 257 385 154 46 197 114 724 
TODGER = eee eee 303 48 163 96 171 119 832 
NGOs MMe Ree swcishers ieee 314 36 147 60 200 123 940 
NODS eRe chic heetas b 355 51 218 132 241 132 1,069 
1 AC setae! Meee Eee 390 35 190 93 266 124 1, 187 
NOSOR a Hosen ae: or 338 32 149 81 265 112 12382 
LOS ema aet si Sega 320 33 166 51 55 97 1,201 
WOS Dae Bion: tae eet 266 25 146 69 121 85 1,115 
LOSSES: Beals ote toned: 218 26 109 52 138 78 1,083 
NOS 4 atts weet ab 211 19 79 55 148 82 1,130 
OSS ashe cia je nate 242 28 88 93 140 84 1,176 
OSG aed oped x Severe 243 22 89 97 201 88 1,240 
TOS TMi ps ceid scare ok 286 23 86 94 PRIYA . 91 e320 
LOSS ete sec: rage ohare 242 14 66 82 169 90 1,395 
TOS OMIT I 2s. Geek 243 AVA 79 83 203 96 1,489 
OSO Bernee A ah hess 346 21 133 91 237 99 1,501 
OAT Fe ees ee ost 380 27 107 109 323 115 1,573 
LOAD ee MS cclaheMem.c a 341 23 112 114 312 123 1,524 
1 AU? et See ee ke ante ona 301 22 127 82 271 130 1,512 
OSG heck BS aoe 340 30 121 108 239 133 1,503 
HOSS BE ire ccd oie 382 31 196 90 274 131 1,497 
LEAS MSE re eee 2 352 28 142 85 300 126 1,622 
IKE rt ea: 2 mn 442 41 195 110 306 131 1,836 
OAS Ae Sonera css scrote 414 38 194 103 307 133 2,035 
PO AG ee RES eas sttofs 441 50 223 90 267 130 2,291 
5 LE) | ee, ee 457 54 254 87 , 224 128 2,601 
ROSE eke Seas ea 490 67 213 + bee 309 137 2,868 
195255, 8 ee eae 463 N/A N/A N/A N/A 146 3,157 
() Accidents, Years 1908-1919 ending March 31. Years 1919-1952 ending Dec. 31st. 


(2) Motor Registrations are by Calendar Years, source, Dominion Bureau of Statistics. 


(3) Casualties and train miles for years 1908-1919 ending June 30th; years 1919-1951 ending Dec. 31st. 
From Statistics of Steam Railways, Dominion Bureau of Statistics. 
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II. Historical Background of the Grade Crossing Problem 


The grade crossing problem had its origin with the building of the first 
railroad in England, and the remedy there applied consisted largely of grade 
separations (i.e. overpass or underpass) designed when the railways were sur- 
veyed, or of gates in the few locations not so protected. In the new world 
the attendant circumstances of topography, population, traffic density, industrial 
development, and distance were sufficiently different that no justification existed 
for delaying or slowing progress in railway building so as to provide separations 
in step with construction. 


Although the first railway in Canada was built in 1832 only 60 miles had 
been constructed by 1850. During the decade 1850 to 1860 some 2,000 miles 
of rail lines were built. Between 1860 and 1870 railway mileage increased 
to 2,617 miles, and by 1880 to 7,194 miles, and by 1890 totalled 13,151 miles. 


The Railway Act of 1868 first authorized the establishment of the Railway 
Committee of the Privy Council, and the duties and powers of this body were 
greatly extended by a revision of the Act in 1888. In addition to certain 
regulatory powers the Committee was given the power to hear and determine 
any application respecting a number of specified subjects and “any matter, act 
or thing which by this or the Special Act is sanctioned, required to be done or 
prohibited.” Grade crossing problems soon constituted an important part of 
the Committee’s work: in 1889 the Committee approved applications for several 
level crossings, one road diversion and two overhead crossings. In the following 
year gates and watchmen were ordered at twelve grade crossings, while decision 
was reserved on applications for protection at twenty-one others. Relative to 
the times these would appear to have been substantial undertakings. However, 
they apparently fell short of meeting public demand, for the Committee’s 
report for that year reveals that the public had become conscious of the grade 
crossing problem and was demanding more adequate and extensive protection. 


During the next fifteen years the increase in railway mileage was paralleled 
by an increase in the number of crossings until by 1904 there were some 14,000: 
level crossings on the 20,000 miles of steam and electric railways in operation. 
In the same year 57 persons were killed and 232 persons injured. 


This growing problem inter alia had led to a revision of the Railway Act 
in 1903 and in addition to the duties of the Railway Committee which were 
transferred to it the newly authorized Board of Railway Commissioners was 
given powers respecting: (a) highway crossings over railways, (b) railways 
. crossing and running along streets and highways. 

Even with its extended powers, the newly established Board soon found 
that the grade crossing problem was not amenable to any simple treatment. 
The number of crossings in the dangerous category was increasing faster than 
special protection could be installed, and the resources of the railways and 
municipalities were plainly insufficient to keep up with the situation. 


The difficulty of the Board’s position lay in the fact that it was made 
responsible for insuring an adequate standard of protection but it was mani- 
festly impracticable to set an ideal standard of adequacy when the scale of 
protective work was strictly dependent upon the financial position of the 
railways and municipalities. It was in recognition of this difficulty that Parlia- 
ment amended the Railway Act in 1909 to set up The Railway Grade Crossing 
Fund. 
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The original Railway Grade Crossing Fund legislation was contained in 
Section 239A which was added to the Act in 1909 (8-9 Edward VII Chaper 32, 
s. 7). The main provisions to be noted are: 


SuspsectTion (1): Parliament was to vote the sum of $200,000 annually for 
five years beginning April 1, 1909, “for the purpose of aiding in the providing 
by actual construction work of protection, safety and convenience for the public 
in respect of highway crossings of the railway at rail level.” The crossings 
referred to were those in existence on April 1, 1909. 


SupsEection (2): The Fund was to receive the money voted under Sub- 
section 1 to use solely toward the cost of actual construction work. It was 
explicitly stated that this did not include cost of maintenance or operation. 

Supsecrion (3): No contribution from the Fund could exceed 20 per cent 
of the cost up to a maximum of $5,000. No grants could be made to more than 
3 crossings in any one municipality in any one year or more than once to any 
one crossing. 


SussecTion (4): Opened the way for the Provinces to contribute to the 
Fund, and the Board was authorized to use this money subject to any conditions 
or restrictions made by the Province. (No contributions by provinces have 
ever been made to the Fund). 

After the first full year of administering the Fund, the Board reported on 
the matter in the following words: 

While some progress had been made during the year the least con- 
sideration of the question shows how difficult the matter is to deal with. 
The expense of a separation of grade is always a costly work, the local 
municipality almost always objects to contributing, and of course should 
not contribute as much as the railway company; in some instances it 
should not contribute at all; the statute limits the contributions from the 
Grade Crossing Fund to $5,000 for any one work, so the principal portions 
of the cost must always fall upon the railway company, probably it is 
upon the company that the burden should mostly fall, but it will be at 
once seen that any undue haste would impose enormous capital expenditure 
upon the companies, which would probably be found to not have much 
earning power; of course there are many cases where grade separation 
works economy in operation, but this is confined mostly to the cities. 
Protection at level crossings by means of electric bells, flagmen, and gates 
has been required in many places where grade elimination was imprac- 
ticable either from physical or financial reasons; these modes of protection 
greatly increase the expense of operation while in the majority of cases 
there is no apparent source from which any increased earning is to come, 
so while the members of the Board, both personally as well as administrative 
body, are keenly alive to the necessity of protecting the public from the 
ever-increasing dangers at level crossings, they are confronted with many 
difficulties. A careful analysis of the accidents that happen at level crossings 
will show that at least eighty per cent arise from the carelessness of the 
individual using the highway and not from the carelessness of the trainman. 

If undue burdens are imposed upon the railways in the way of increased 
expenditure of operation, or increased capital that is unremunerative the 
end is plainly seen. Some of the companies may face these expenditures 
with equanimity, but as to others it would probably mean unreasonably 
impoverished dividends or increased rates. Again, many municipalities 
enter into agreements with the railway companies proposing to construct 
new lines and, to some extent in some cases, tie the hands of the Board 
before it has a chance to intervene.* 
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With few exceptions, these words would be equally applicable today. 

Since the establishment of the Fund there have been amendments from 
time to time. In general, these changes have been towards increasing Federal 
participation in grade crossing projects. Hach enactment has been for a limited 
period, necessitating a further amendment at expiry of the term in order to 
maintain the annual appropriations to the Fund. The principal amendments to 
The Railway Grade Crossing Fund section of the Railway Act have been the 
following: 

June 12, 1914: The time within which the Fund was made available was 
extended for ten consecutive years from April 1, 1909, at $200,000 per annum, 

June 6, 1919: The time was extended for ten consecutive years from April 1, 
1919, at $200,000 per annum. 

July 7, 1919: The percentage contribution to the cost of construction work 
was increased to 25 per cent, and the maximum to $15,000 for any one crossing. 
The contribution limit of three crossings in any one year in any one municipality 
was increased to not more than six crossings in any one year on any one railway 
in any one municipality. The proviso that no crossing should receive benefit 
more than once was changed to not more than once in any one year. 

June 15, 1926: The percentage was increased to 40 per cent of the cost 
and the maximum to $25,000. 

June 11, 1928:. Unexpended grants under the amendments. of 1909, 1914, 
and 1919 were credited to the Fund. The percentage contribution limit of 
40 per cent was- unchanged but the maximum was increased to $100,000. It 
was further provided that the Fund ‘could be made available for grade 
crossings at rail level constructed after April 1, 1909, where an agreement 
between the municipality and the railway as to the division of cost had been 
concluded and approved by the Board. 

June 14, 1929: The time within which the Fund was to be available was 
extended for ten consecutive years from April 1, 1929, at $200,000 per annum. 

Expenditures from the Fund were low during war years due to labour and 
material being directed to war purposes, and recommendations were made 
for protection at highway crossings only when absolutely necessary. No 
additions were voted to the Fund between 1940 and 1947. 

July 17, 1947: The sum of $200,000 a year was granted to the Fund from 
April 1, 1947, for ten years. 

May 14, 1948: The grant was increased to $500,000 a year from April 1, 
1948, for a period of nine consecutive years. 

June 1, 1950: The maximum contribution for any project was raised to 
$150,000 but the percentage limit remained unchanged at 40 per cent. The 
sum of $500,000 was granted each year for two consecutive years from April 1, 
1949, and one million each year for six consecutive years from April 1, 1951. 
These are the conditions in effect at the present time. 


Special Appropriations for Grade Crossings 


Apart from the statutory appropriations to the Fund, there have been 
two other types of financial assistance made by the Federal Government for 
this work. The first has been the special appropriation of additional grants to 
the Fund. Such grants were incorporated into the Fund and the same rules 
and procedures were applied as to the statutory grants. In 1930 $500,000 
was transferred from the Unemployment Relief Fund to the Fund, and in 
1932 $500,000 was similarly transferred from the Unemployntent and Farm 


(*) Annual Report of the Board of Railway Commissioners for Canada, 1909-1910, p. 39. 
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Relief Fund. Parliament approved a special vote of $500,000 to the Fund 
in 1934, and special votes to the Fund of $300,000 in 1938 and $500,000 in 
1939 were made. 


The second type of special assistance consisted of the use of unemploy- 
ment relief funds for highway ‘crossing protective works. Such grants, however, 
were not restricted by the rules and statutory provisions governing the Fund 
in order that they could be used to full effect to provide employment. The 
principal differences being: 

(a) The Board authorized payments out of these special funds, subject 

to the approval of the Governor in Council. 

(b) They could be applied to existing subways and overhead bridges 

as well ias level crossings. 

(c) Contributions could be made up to 100 per cent of the cost of 

projects. 

(d) In orders making grants from such funds there were special provi- 

sions in regard to wages and working hours of persons employed on 
the works for which the grants were made. 


Seventy per cent became the usual contribution, although in some cases 
of small municipalities, 100 per cent was paid. The votes were as follows: 


HORS! “Sirs . Fshiale goatee s Giaee oVoiler ia ties bie ke meet MSO P MARIOS «.. siete $1,000,000 
UOBH-SMialeddercec's oO meee RCE alek' >» cbigeiree > Heeb. ah « tleb blenny 1,000,000 
198 C eS ii ike afb lsvocecitialeatis suchsinns «gUteboveituatalere > ea folt > amie ahat pe er ore Ae 1,064,000 
Ut) ee een een BEA Si Sk ee ees te Chyor eae oot 1,000,000 
1 DP Raneteenaepm Aes Sit ARe: oe « GE OS Rae Shen OBB an ee PE Ge 1,000,000 


The funds voted to The Railway Grade Crossing Fund are accumulative, 
whereas the money provided by these special votes had to be committed to 
projects by the end of the current fiscal year. Payments amounting to 
$4,978,192 were made from the special votes. 


The Railway Grade Crossing Fund section of the Railway Act in its 
present form is section 265 as follows: 

“265. (1) The sums heretofore or hereafter appropriated and. set 
apart to aid actual construction work for the protection, safety and 
convenience of the public in respect of highway crossings of railways at 
rail level shall be placed to the credit of a-.special account to be known 
as ‘The Railway Grade Crossing Fund’, and shall (insofar as not already 
applied) be applied by the Board, subject to the limitations hereinafter 
set out, solely towards the cost, not including that of. maintenance and 
operation, of actual construction work for the protection, safety and 
convenience of the public in respect of crossings (railway crossings of 
highways or highway crossings of railways) at rail level in existence on 
the Ist day of April, 1909, and in respect of existing crossings (railway 
crossings of hhighways or highway crossings of railways) at rail level, 
constructed after the Ist day of April, 1909, but the Board shall not 
apply any moneys out of The Railway Grade Crossing Fund towards the 
cost of the actual construction work, for the protection, safety and con- 
venience of the public in respect of any existing crossing (railway cross- 
ing of a highway or highway crossing of a railway), at rail level, con- 
structed after the 1st day of April, 1909, unless and except an agreement, 
approved of by the Board, has been entered into between the company 
and a municipal or other corporation or person by which agreement the 
municipal or other corporation or person has agreed with the company 
to bear a portion of the cost of the actual construction work for the 
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protection, safety and convenience of the public in respect of such cross- 
ing (railway crossing of a highway or highway crossing of a railway), 
at rail level, constructed after the Ist day of April, 1909. 

(2) The total amount of money, to be applied by the Board out of 
The Railway Grade Crossing Fund, under the provisions of this section, 
in the case of any one crossing, where the cost of the actual construction 
work in providing the protection, safety and convenience for the public 
does not exceed one hundred and fifty thousand dollars, shall not exceed 
forty.per cent of such cost, and the total amount of money, to be applied 
by the Board out of The Railway Grade Crossing Fund, under the provi- 
sions of this section, in the case of any one crossing, where the cost of the 
actual construction work in providing the protection, safety and con- 
venience of the public exceeds one hundred and fifty thousand dollars 
shall not exceed forty per cent of such cost, and shall not in any case 
exceed one hundred and fifty thousand dollars. 

(3) In case any province contributes towards The Railway Grade 
Crossing Fund, the Board may apportion, direct and order payment out 
of the amount so contributed by such province for the purpose of the 
said fund, subject to any conditions and restrictions made and imposed by 
such province in respect of its contribution. 

(4) In this section ‘crossing,’ means any railway crossing of a high- 
way, or any highway crossing of a railway, at rail level, and every manner of 
construction of the railway or of the highway by the elevation or the depres- 
sion of the one above or below the other, or by the diversion of the one or the 
other and any other work ordered by the Board to be provided as one 
work of protection, safety and convenience for the public in respect. of 
one or more railways of as many tracks crossing or so crossed as in 
the discretion of the Board determined. 

(5) The grants or the unexpended portions or moneys thereof made 
under the provisions of the Acts, chapter 32 of the statutes of 1909, 
chapter 50 of the statutes of 1914, and chapter 30 of the statutes of 1919, 
of two hundred thousand dollars each year for twenty consecutive years 
from the ist day of April, 1909, may, from and after the 11th day of 
June, 1928, notwithstanding any provision of any of the said Acts, be 
expended to aid actual construction work for the protection, safety and 
convenience of the public im respect of crossings (railway crossings of 
highways or highway crossings of railways) at rail level in existence on 
the 1st day of April, 1909, and in respect of existing crossings (railway 
crossings of highways or highway crossings of railways) at rail level, 
constructed after the Ist day of April, 1909, subject to the terms and 
conditions contained in this section. 

(6) The sum of five hundred thousand dollars each year for two 
consecutive years from the Ist day of April, 1949, and the sum of one 
million dollars each year for six consecutive years from the Ist day of 
April, 1951, shall be appropriated and set apart from the Consolidated 
Revenue Fund of Canada to aid actual construction work for the pro- 
tection, safety and convenience of the public in respect of highway cross- 
ings of railways at rail level in accordance with the provisions of this 
section.” 

It will be noted that the application of the Fund by the Board is limited 
in the following respects: 
(a) The Fund may be applied only in respect of actual construction work 
for the protection, safety and convenience of the public at existing 
94567—D| 
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crossings at rail level; it cannot be applied towards the cost of 
repairing or improving existing subways, bridges or other grade 
separations; 

(b) It cannot be applied towards the cost of maintenance or operation of 
works of protection; 

(c) It cannot be applied in respect of protection of level crossings con- 
structed after April 1, 1909, unless there is the agreement mentioned 
in subsection 1; 

(d) The maximum grant for any one crossing is forty per cent of the 
cost of construction of the work of protection but the grant may not 
in any case exceed $150,000. 

(e) The present appropriation to the Fund is one million dollars annually 
but there is no appropriation beyond the fiscal year 1956-57. 

The Board has ruled that it has no power to order the erection on high- 
ways of advance warning signs outside the limits of the railway right of way, 
and consequently has no power to authorize a contribution from the Fund 
towards the cost of erecting such signs. 


Other Sections of the Railway Act in Respect of Railway-Highway Crossings 


The application of sums from The Railway Grade Crossing Fund is 
only one phase of the Board’s jurisdiction and it is appropriate here to 
indicate in a general way what the Board’s powers are in respect of pro- 
tection, safety and convenience of the public at such crossings. 

Sections 258 to 270, inclusive, of the Railway Act are found under the 
heading “Highway Crossings, etc.” 

Sections 258 and 259 give the Board power to authorize new crossings 
of railways and highways and to make such order as to protection, ie and 
convenience of the’ public as the Board deems expedient. 

Section 260 gives the Board wide powers in respect of existing crossings. 
Subsection (1) is as follows: 

‘260. (1) Where’ a railway is already constructed upon, along or 
across any highway, the Board may, of its own motion, ‘or upon complaint 
or application, by or on behalf of the Crown, or any municipal or other 
corporation, or any person aggrieved, order the company to submit to 
the Board, within a specified time, a plan and profile of such portion 
of the railway, and may cause inspection of such portion, and may inquire 

_ into and determine all matters and things in respect of such portion, and 
the crossing; if any, and may make such order as to the protection, safety 
and convenience of the public as it deems expedient, or may order that 
the railway be carried over, under or along the highway, or that the high- 
way be carried over, under or along the railway, or that the railway or 
highway be temporarily or permanently diverted, and that such other 
work be executed, watchmen or other persons employed, or measures 
taken as under the circumstances appear to the Board best adapted to 
remove or diminish the danger or obstruction in the opinion of the 

Board arising or likely to arise in respect of such portion or crossing, 

if any, or any other crossing directly or indirectly affected.” 

Section 261 gives the Board power to order that trees, buildings, earth 
or other obstruction to the view, that may be upon the railway or the high- 
way, and trees on adjoining land, shall be removed. 
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Section 262—and section 39 also—gives the Board power to apportion 
the cost of protection and other works ordered or authorized by the Board. 
Subject to certain exceptions, the Board may order by what companies, muni- 
cipalities or persons interested in or affected by such order the cost of con- 
struction, operation and maintenance of such work shall be paid. 

In determining the allocation of cost, the Board takes into consideration 
all the relevant circumstances of the particular case and deals with each case 
on its merits. No mathematical rule of distribution of cost has been laid 
down by Parliament or the Board. Varying percentages have been ordered 
by the Board having in mind different facts and circumstances. 

The Board has no power to order a province, without its consent, to 
bear any portion of the cost of protection or grade separation, even although 
the highway may be under the control of the province. 

Section 263 provides that where a railway is constructed across a high- 
way after May 19, 1909, the Company shall bear the whole cost of protection 
unless and except as otherwise provided by agreement, approved by the 
Board, between the company and a municipality or other person. 

Section 264 gives the Board power to order any railway company to 
erect foot bridges over its railway at or near highway crossings. 

Sections 266, 267, 268 and 269 deal with requirements as to overhead cross- 
ings, facilities for traffic at underpasses and overpasses, height of rails above the 
highway, and the inclination of approach of the highway leading to the railway 
and protection fences on such approaches. 

Section 270 provides for signboards at level crossings and is as follows: 

“270. (1) Signboards at every highway crossed at rail level by any 
railway, shall be erected and maintained at each crossing, and shall have 
the words RAILWAY CROSSING painted on each side thereof in letters 
at least six inches in length. 

(2) In the Province of Quebec such words shall be in both the English 
and the French languages.” 

Section 270 requires only one signboard at each crossing. The Board has 
made general regulations requiring that the sign shall be painted white with 
black letters and be so placed as to give the best possible aspect from approach- 
ing vehicles, and requiring erection of a sign at each approach where the 
crossing has three or more tracks. 


There are other sections of the Railway Act having to do with safety at 
highway crossings but the foregoing sections are of particular interest in con- 
nection with the problem under review. 


III. Accomplishments under the Railway Grade Crossing Fund 


The overall record of assistance from the Fund is shown in Tables 5 and 6. 
Table 5 shows the total expenditure for protection at highway crossings on 
projects toward which the Fund and other federal votes contributed from 1909 
to the end of 19538. Out of a total of $51,731,255 spent on such projects, 
Federal Government assistance amounted to $14,135,839 or 27-33 per cent; 
the railways’ share $18,297,761 or 35-37 per cent; and that of the provinces 
and municipalities, for which no further breakdown is available, $19,297,655 
or 37°30 per cent. Costs of protection and the amounts of contributions from 

94567—53 
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the Fund over most of this period were low by today’s standards, but the 
work accomplished by these expenditures was much greater than could be 
done at today’s cost levels. 


Table 6 shows the distribution of Federal aid for grade crossing work By 
provinces, indicating that approximately 70 per cent of the contribution has 
gone to work done in the provinces of Ontario and Quebec. While there 
have never been any explicit directives as to the apportionment of the Fund 
between provinces, it has been the practice of the Board to obtain insofar as 
possible an equitable distribution within the limits of its powers of discretion 
to do so. The fact remains that the grade crossing problem has been most 
acute in the more heavily populated Central Provinces where the highway 
systems are the most complete and the number of motor vehicles the greatest. 


Table 7 gives the annual record since 1941 of expenditures on grade cross- 
ing projects assisted by the Fund. 


In addition to expenditures related to the Fund, the railways, provinces 
and municipalities of Canada spend large sums annually towards the ameliora- 
tion of dangerous crossing conditions but the amounts of such expenditures 
are not known. A general summary of post war highway crossing works 
approved by the Board is given in Table 8. Such projects are the result of 
applications either by municipal and provincial highway authorities or by 
the railways, or result from recommendations made by officers of the Board. 
Grade separations are not included in the projects listed in this Table. It is 
significant of the trend toward highway modernization that in the ‘Other’ 
category are included 35 cases of highway widening at crossings. 
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TABLE 8.—HIGHWAY CROSSING IMPROVEMENTS 


1946-1953 
Improve- ae 
: : ts to ight 
New : Highway| Automatic | 22e?s: : 
Year Crossings ar rhe: Diver- Signals reine ie ae. Other | Total 
Approved sion Installed Sitomatis| dashed 
Signals 

1946). Bocce epee 77 19 6 70 23 5 1 201 
OAT. arama ors 82 24 8 57 29 2 6 208 
W048 )> HEL ares: 108 18 7 76 33 10 2 254 
1949. boc te sh. 221 58 13 85 15 4 3 399 
TODO Ae raiseeese steels 179 41 10 66 25 18 1 340 
T9OSL. de hs eo 199 39 7 118 20 5 5 393 
LOS 2: Give mlattvcste est 234 24 18 106 42 27 41 492 
ROBB oe scream receere, 185 26 8 97 46 21 45 428 


Referring to the table it may be seen that projects in highway crossing 
construction and improvement have more than doubled since 1946. The table 
does not include operating and minor improvements such as advance warning 
signs or standard crossing signs erected or re-erected and the establishment 
of speed limitations and train flagging orders. 


Another perspective on the progress that has been made over a. period 
of years is obtained by comparing the number of the various types of protection 
at urban and rural crossings in different years as in Table 9. It will be noted 
that in urban areas the number of unprotected crossings is still increasing faster 
than the number of protected crossings but that in rural areas the increase 
in number of protected crossings has been slightly greater than that of un- 
protected crossings. To some extent this may reflect the expansion of urban 
areas and the reclassification of rural crossings as urban. 


In 1951, 29-1 per cent of the urban crossings were protected and 6°3 
per cent of the rural crossings. The corresponding percentages in 1921 were 
28-2 per cent and 4-8 per cent. While this does little to encourage the hope 
that in the near future the problem can be substantially reduced or disposed of, 
yet in terms of an annual rate of progress it indicates that in the average 
year between 1921 and 1951, 27 crossings were protected with automatic signals, 
11 by subways, 3 by overhead bridges and at 4 crossings manual gates and 
at 3 crossings watchmen were replaced by automatic signals. At today’s 
level of costs this would require an annual expenditure of approximately 
$6,000,000, which places the accomplishments of the past thirty years in a 
proper perspective. 


IV. Basic Protection at Highway Crossings 


The subject of governmental assistance in meeting the costs of protection 
at highway crossings normally calls to mind projects involving the installation 
of modern automatic signals or a grade separation. It is these projects, of 
course, that will obtain the bulk of the assistance provided through the Fund. 
There are other less elaborate types of protection, however, that have an 
important part to play in any general program. These include warning signs 
at and in advance of the crossing, clearing sight lines, improvements to grade 
and angle at crossings, safety rules for operation of trains and highway 
vehicles over crossings and similar methods of cutting down the toll of 
accidents at crossings. This protection might be considered standard for all 
level crossings since it also would be required in conjunction with automatic 
signals. 
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TABLE 9.—NUMBER OF RAIL-HIGHWAY CROSSINGS IN CANADA 
BY TYPE OF PROTECTION—SELECTED YEARS 


1921 1931 1941 1946 1951 
Protection 
No. % No. No. No. No. % 
URRAN 
Gateshead. . SES... FS, AER 244 6-1 220 181 184 179 3°3 
Bridges’, hccsr nk 6 + veneers i 210 5-2 237 247 246 254 4-6 
Stibwayseecrcw reais cnc cietercs 311 7-8 435 476 495 523 9-5 
Bells and Automatic Signals..... 234 5-9 368 427 441 586 10-7 
Watchimien. Qe .c2t:0o0 sidehss e 129 3-2 97 82 74 55 1-0 
Total, Urban Protected......... 1,128 28-2 dimood 1,413 1,440 1,597 29-1 
Total, Urban Unprotected....... 2,873 71-8 3,481 3, 635 3, 684 3,883 70:9 
Totalwr Daticaptage, baat yaaa 4,001 | 100-0 4,838 5, 048 5,124 5,480 | 100-0 
RuRAL 
Gates, GS .. IE och. AR 79 3 45 15 18 20 1 
Bridges yb aenhsdasaehaee 6. ak SER 336 1-4 333 383 380 388 1:4 
Subwaysises ce. sec ines Selene 405 1-7 502 533 529 524. 1-9 
Bells and Automatic Signals..... 303 1-3 420 610 643 761 2-9 
Watchmenry.. Fh craaute. ad sis. Sess 28 1 5 7 9 6 —_— 
Total, Rural Protected.......... Th ia 4-8 1,305 1,548 1,579 1,699 6-3 
Total, Rural Unprotected........ 22,826 95-2 25,430 25,366 25,378 25, 433 93-7 
Totaly Ruraic.c sees Moree e eee 23,977 | 100-0 26, 735 26,914 26,957 27,132 | 100-0 
Total.Protected]. fama) voce ia. 2,279 — 2,662 2,961 3,019 3, 296 — 
Total, Unprotected). a0... + 0 25, 699 — 28,911 29,001 29, 062 29,316 — 
Grand, Total: |. scxmeing | dye selestee' 27,978 a Ry} 31, 962 32,081 32, 612 — 


Such methods, while they are not foolproof or as effective in particular 
situations as more expensive types of protection have two important advan- 
tages, viz: low cost and the fact that wherever one or a combination of them 
are used to their best advantage at a crossing they may give sufficient pro- 
tection to all motor vehicles whose drivers are prepared to use all reasonable 
precautions. This is not to say that the more expensive installations into 
which most of The Railway Grade Crossing Fund contributions have gone 
are required solely because of carelessness or negligence at crossings. Traffic 
conditions on the highway today introduce new risk factors which affect all 
drivers. High speed is one and would justify a carefully planned system of 
standard advance warning signs. Another element of risk arises from heavy 
streams of traffic on a highway where cars may follow one another for miles 
at a similar speed. In such cases, there is a tendency to relax caution on the 
assumption that if the car ahead is moving along steadily it would be safe to 
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follow him and be governed by his action. At a railway crossing, however, 
the line must break and the driver must have warning in time that he must 
wait while the car ahead may safely clear the crossing. 


High speed and poor visibility iare also accident causes that might be 
greatly reduced in effect by speed restrictions, advance warning signs, flood- 
lighting of crossings or reflectorizing of signs and the sides of railway cars. 
In 1953 there were 487 grade crossing accidents of which 221 or 45 per cent 
occurred at night. Of the accidents in which motor vehicles were involved, 
the breakdown between day and night accidents indicates the added risks of 
night driving: 

Motor Vehicles hit 


by train Accidents Killed Injured 
DE at ee Sabah a) AARC Set HERI 8 et 166 57 215 
Night ae Paes ene Re wine tr ee 118 67 149 
284 124 364 


Motor Vehicle ran 
into side of train 


Day... eereserew renee ieee s er 59 22 68 
INIZOG sn piers = sl aeteies aie wiethicia i 98 19 175 


157 41 243 


Inability to stop in time or inability to see probably account for most of 
the accidents where motor vehicles run into the sides of trains, the speed 
factor being more important in daylight and the visibility factor more import- 
ant at night. Actually, if the difference in traffic volume between day and 
night could be taken into account, the night accident rate would probably 
exceed that for daytime. 

During the course of its he ce e the Board received numerous sug- 
gestions for protective devices at crossings from different sources both at public 
hearings and in correspondence, which bore evidence of the widespread interest 
in this matter. Not all such suggestions met the test of practicability applied 
by those most conversant with all aspects of the problem, but it is significant 
that many of the suggestions did not call for costly installations but were 
concerned with different types of relatively simple signs and indicators in. 
attempts to improve upon those now in use. We feed that there are great possi- 
bilities for improvement along these lines, not that present warning signs are 
unsatisfactory, but that newer types may be devised which for very little extra 
cost would give much more effective protection. As we have already pointed 
out it would be a mistake to assume that the expenditure of many millions 
of dollars on automatic signals or on grade separation projects is the only 
possible way of reducing the ‘toll of highway crossing accidents. While much 
more must be done in this direction it is important that experiment and 
research be continued in extending and improving the less costly types of 
warning devices at crossings. 

Of the various suggestions received by the Board those which appear to 
have the greatest merit and warrant further investigation include: 

(1) Railway crossing signs indicating the angle of the crossing. 

(2) Floodlighting of certain crossings. 

(3) All warning signs to be reflectorized. 

(4) ye strips of luminous tape or paint on sides of railway equip- 

ment. 
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(5) Crossings particularly dangerous by reason of poor visibility or 

other reasons to have highway stop signs. 

(6) Advance highway warning signs of various types: eg. pavement 

markings, reflectors etc. 

Not all of the above suggestions need. be adopted at all crossings, but 
by careful selection one or more of the above methods might prove efficient 
ways of reducing crossing accidents at lower cost than the installation of 
standard automatic signs. Best results would doubtless be achieved with 
methods that could be used selectively, thus cutting down the total costs of 
installation and maintenance. Thus, while the installation of reflectorized 
warning signs at crossings would be an improvement, if it were done too 
rapidly at all crossings throughout the country the cost might well constitute 
an undue burden in any given period of time. The same applies to the applica- 
tion of reflector tape on all railway equipment. Such newer types of pro- 
tection could be installed progressively as existing ones require replacement 
for any reason which would. spread the financial burden of the changeover 
over a period of years. 

As to the advance warning signs to be used, this is a matter for which 
the provinces and. municipalities .are primarily. responsible. Under today’s 
traffic conditions they are almost indispensable but the Board has no authority 
to require the erection of such signs by the provinces or municipalities and 
the applicability of the Fund has been limited to improvements at crossings. 

Highway speed restrictions at crossings or in the vicinity of dangerous 
crossings might give good results. A requirement that highway traffic stop at 
all railway crossings would be too rigid and hampering and would be difficult 
to enforce. However, 20-miles-per-hour zones within a certain distance on 
either side of level crossings, similar to those required by certain provinces on 
their highways might well be enforced in all provinces. 


V. Level Crossing Protection 


Level crossing protection in this report refers to any method of protection 
short of eliminating the crossing itself by means of road or rail diversion or grade 
separations. 

Over the years a wide variety of protective devices and methods have been 
tried out. This is indicated in Table 10, which enumerates by types the crossing 
protection projects assisted by The Railway Grade Crossing Fund from its 
inception until December 31, 1941, at which time work practically ceased for the 
duration of the war. 

Many of the foregoing forms of protection have been found inadequate 
and have been replaced by more modern types of protection and others are 
being replaced as need arises. The Board is aware of the many technological 
advances stemming from research and development towards more effective 
protection, particularly in the electric and electronic fields. A continuing study 
is being made of all worthwhile developments. At present automatic signal 
installations have been reduced to two principal types: the automatic flashing 
light and bell, and the automatic flashing light and bell with short-arm gates. 
There are numerous variations of these to fit conditions at particular crossings, 
but it could safely be said that any program for the future will be concerned 
mainly with these two types. As will be apparent from the above table, the 
most frequently used form of automatic signal up until about ten years ago 
was the familiar bell and wigwag. Modern driving conditions, however, have 
brought out the superior value of the flashing lights, which are more conspicuous 
than the wigwags. 
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TABLE 10—PROTECTION OF HIGHWAY CROSSINGS UNDER THE RAILWAY GRADE 
CROSSING FUND FROM APRIL 1, 1909, TO DECEMBER 31, 1941 


Description Number 
Aupomeatic Lnter locking “Pianta ac sic sie t% ater atete’sioia's slo nikels © giclee de seaietns otaiaieia s sietale 14 
Blectric: Bellas. csbick.. decehieseie he be inom «atolls Hetliee valeiehe ere eatale oUekeneie ieee oct eeets 182 
Hlecivie? Bell and: Hlaghlightu lic: . deb, sh ih.) Ss wiaslalelsiel <a SO ai ed blne cae » bile if 
BlettricesBell-vand Wag wialteiet bis ait: airgsre slate s in elol «Bim. s, ciprtere argc sho, =m stare © phrtpictaxsinl xen of 713 
Hileourrer Bells Wigwiareand  GarermATMIs ctrs sas \cgintielter.ss as sic see sition” celeste «(6 psa 10 
Bitectric: Washi oint® “Nera asic atarater piadete avelo’s le erstalete eteicieretets.s sedate aretereier. clone er a atone ones f 
Masing Curve ‘ont Approach to! Bridge eye ccc Ab Foe Wisc ioteot otole s witha sha ole si visietabiaciiatie s 1 
Giathesy, «brituh.. Gist + ceRebpa. dake tees aoe FP.) RISE STARR LOle ue PD TT », seh od PET RAS coho aee 120 
3.2 Des a PA EILOTMSILAC. «tebe tthe Entec Mes Te EAP de sous asses»: avis ca/euaapua Ruait: ocaubar’ © Anode nie wakes 31 
HACE ORC CELING .\°, cuss sovateccc epee tmetatelstec ie ais nic sckeietalaintece @ scones cise emer aia suntan aye 2 
Gates'tand Half Interlocker'*? 2) NES. Se UN a, , Se a. We. A 1 
Improvements to Grade on Crossing Approach ........cceeeesee cece eeeeeeees 18 
Change Ringing. Cirendt ofyBellustae cance’ ew. beeen rite Ae oat onianees 4 
Ligntoing, Wkaeh' Si omalse s.. aicrciscusecbuasteS aae.oie ous akonatatekel> Feia* crea e oeNR eke sani cke craters ye 
Open Two Level Crossings In Lieu of Replacing Bridge .............0eeeees 1 
Renectorized Crossing o Signs es eet ae. .2k... LA o YR OT, SOU. AG. SUE 3 
Shelter {(qatchman’) malytud!.. daraecst. att. heorne.. biseran..claiieur « oneal 1 
Removing Obstructions to View and Reducing Grade ...........ceeeeeeeeeees 6 
Removing Obstricticng 16 VGSW ugh eee ss sats alse Reh Been Ene. s 171 
Mloodliphts’ <A. 17.31. BiG. dete, Ae, Ob, SORIA. BOI SORE TES. Si .£ 4 
Wigwagss iio )..-.clebliagh@aick . ea EIACS . oh. ee RERLAs erate. bwra. . eacde u 
ower... (watchman), 2%. AckY steels tek cu bese ol scade dn eek in he anakuitt ~arecitte 3 

otal Giese Vit, 1D a Sie VG, ESO Oe, £0 OT OR, Anes 8 1,284 


Where the railway is double-tracked at crossings, the most effective form 
of automatic signal protection is by short-arm gates and flashing lights. The 
gates extend over the road to block the on-coming lanes only, so that cars on 
the crossing are not trapped by the lowering of the gates. More important 
from a safety angle is the fact that when trains are approaching in opposite 
directions the gates remain down until both trains have passed. A frequent 
cause of accident at double-track crossings protected only by flashing lights 
is the inability of this signal to indicate that a second train is approaching 
once the first train has activated the signal. 

A summary of the types of protection installed in the years 1948-1953 
with the assistance of The Railway Grade Crossing Fund is given in Table 11: 


TABLE 11—NUMBER OF PROJECTS APPROVED FOR CONTRIBUTIONS 
FROM THE RAILWAY GRADE CROSSING FUND 


Type of Protection 1948 1949 1950 1951 1952 1953 

Two or more flashing lights and bell................ 57 59 48 89 84 76 
Automatic short-arm gates and signals.............. 4 3 5 12 12 7 
Miscellaneous automatic signal changes............. 9 4 8 3 3 10 
Improving grade of approaches...........--..+.505- — — 5 — 10 6 
Improving sieht limes) 143. SNete Weikta vtec. 3 if 3 10 5 15 15 
Totales daku shir «bidet: <bpapee ates hfs: 77 69 76 109 124 114 


Average Costs 


Some conception of average costs of the two types of automatic signals 
at present being installed at crossings may be gained from the data derived 
from the operations of The Railway Grade Crossing Fund, which is described 
in Tables 12 and 13. 
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TABLE 12.—INSTALLATIONS OF TWO OR MORE FLASHING LIGHTS AND BELLS 
The Railway Grade Crossing Fund 1952 


D000 ei O4O0 Oat. ake NN REN eee. Le Ne Remake 1 Pe 6 

PO} OOG LOR OO Sioa) cost eae IRIN See cm A, aan 3 
tT AOOOF Stl 990)... Se a ee eee Se ee eee eee 2 22,700 

Over 12 OOQk sarc tararev sna bebe: DAE ue Mh gl ke cele ae oe 2 


Total Average 
Group No. Estimated Estimated 
Cost Cost 

$ $ 
Under DUD OOD ME Sc e ORee Ct es oa waite seks Meee eaten 2 700 — 
2; 000). 2 QOOM MT Said Hide cronies spate tics ewe ocean teyeaeels 2 4,762 — 
5 OOO FSS GOG sche ciors.ccs 6 viel he cia aa RR EsRTS ES techs RR a8 goNe 2 7,543 — 
A OOO: =! 4 OOO TREES Miraierit MMSE S EE IANS GAET Stestailhis, cite eRS ease he 12 53, 788 _ 
Be OU ia tae) OOO) ee Mie ar ee eee R et Role de 21 116, 251 — 
GO00 = iO 999 as veai et ee eee cere oh age agen 12 77,401 — 
Ee OOD 5990s Eo ctae e ete cPanel: Sard atte e's SEE Ea 12 87,613 - 
SHOOT — ee Se OOO hates. yee Cremeans ie hi shavs Wi aalalt etayarckceerore,« 8 67, 200 — 
56, 350 — 


84 556, 358 6, 623 


TABLE 13—INSTALLATIONS OF AUTOMATIC SHORT ARM GATES AND SIGNALS 
The Railway Grade Crossing Fund 1952 


Total Average 
Group No. Estimated Estimated 
Cost Cost 
$ $ 
Waders  S10C00I UT? eS eS Teor Sai). 0 OSE EE TOL. 2 13,800 — 
LO, 0005 * 102909) sree eer Meee Te en eee eR eee Sl 1 10, 112 — 
TE SOOO = TES O99 ee se tee one tune eeneiite 2 22,530 — 
14,000 NA: 909 GA cyte cieeratt. « Pabt> car « otgeeehs 1 14, 000 — 
HZ. OOD: — are 5 GODS Serbs iN. a a Shee eRe 1 17,000 — 
TSH000 SCS G9 UAH QO, OR ea. Qe. Meh 1 18,350 — 
ZABOODE = TZ1 9998: BI Faas. HA gta de sy ebeladitaas sis wee ra eS: 1 21,500 — 
2b 000 22), 999 clus oy didttote + moma eee Tats re asa af 22,028 — 
Over OOO crore ccstect co sosd sane HOCR A Cera hata ev cece STNG leas eas 2 47,050 — 
12 186, 370 15,531 


Comparisons of the above estimated costs with the actual costs incurred for 
those installations for which final figures are available indicates that estimated. 
costs are, on the average, about 8 per cent above actual costs. In round figures 
this would indicate for the year in question an average actual cost for flashing 
light and bell signals of $6,100 and for automatic short-arm gates and signals an 
average cost of about $14,200. As these tables indicate, there is a wide range 
of costs on individual projects, and the data for the automatic short-arm gates 
are probably insufficient to indicate in any but a most casual way the average 
costs of a typical installation. 

A number of individual projects were also investigated to study the major 
components of the costs. In the cost estimates for flashing lights the labor costs 
ranged from 17 per cent to 31 per cent of the total; cost of materials imported 
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from the United States ranged from 37 per cent to 49 per cent; and total material 
costs ranged from 64 per cent to 82 per cent of total estimated costs. From the 
data examined the average ratio of the main charges would appear to be about 
30 per cent labor, 35 per cent United States materials and 35 per cent other costs. 

Included in the costs of United States materials were duty (224 per cent) 
and sales tax (10 per cent). The latter charge was also present in the costs of 
Canadian materials. The removal of the tariff on railway signal equipment 
effective April 6, 1954, reduces the costs of imported equipment appreciably. 
For the typical flashing light installation the saving should run in the neigh- 
bourhood of $500. 


Advantages and Limitations of Protective Devices 


The advantages and limitations of the two modern types of crossing protec- 
tion devices may be briefly summarized. 
(a) Flasing lights and bells 

1. <A fixed railroad crossing sign is provided. 

2. They are not subject to damage by highway traffic. 

3. They provide a visible and audible signal beginning not less than 
twenty seconds before the train’s arrival at the crossing. 

4. For multi-track installations the warning signals continue to operate 
after the passage of one train, if another is approaching on a 
second track. 

5. <A high degree of protection is provided for an average capital cost 
of $6,100 and an average annual maintenance cost of $560. 

6. When highway traffic is of moderate density, they probably 

represent maximum crossing protection at the least cost. 


These devices do, however, have certain limitations, including: 

1. The twenty second warning period when the crossing is “clear” of 
a train is an inducement for some motor vehicle drivers to ignore 
the warning. This appears to ‘be particularly true with drivers 
who are most familiar with the particular crossing. 

2. In multi-track installations there is no positive bar to prevent 
vehicles proceeding across the track after the passage of one train 
but before the arrival of the second train. 


(b) Short-Arm Gates 

1. Flashing lights (and bells) operate at the same time and indepen- 
dently of the gates which descend 3 to 5 seconds after the warning 
signals start to operate. 

2. The horizontal position of the gate arm is both a warning ini a 
positive deterrent to traffic. 

3. When applied to multi-track installations the warning signals con- 
tinue to operate and the gates remain in the horizontal position 
after the passage of one train if another train is approaching on 
a second track. 

4, If the circuits should become “out-of-order” the gates assume a 
horizontal position. 

5. Three red lights are provided on. the gate arms of which two are 
flashing lights and so spaced that no vehicle can obscure all three 
lights from a following vehicle, 
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6. The maximum degree of level crossing protection is provided at 
"an average cost of $14,200 and an average annual maintenance 
cost of $865. 
7. For many crossings the device is best suited to the topography, the 
traffic volume and financial resources and will continue to be so 
for some time. 


They also have certain limitations, including: 

1. (Their comparatively high cost justifies their installation only at 
crossings of particularly hazardous nature, or as an alternate to 
grade separation. 

2. Maintenance costs are a substantial and continuing item which 
increase proportionately with the number of installations. 


Protective Suggestions Received by the Board 


During the course of our investigation we received many suggestions 
respecting the expansion and acceleration of crossing protection installation. 
While a number of specific suggestions were made, ranging from protection at 
one crossing to as many as five or six, the majority of submissions stressed the 
national aspect of the matter. In general the contentions were that the 
unprotected crossing must be eliminated; that rural and urban crossings are 
critically inadequate in terms of present day traffic and should ‘be brought up 
to a satisfactory standard; and that a progressive program for protecting all 
major crossings should be undertaken. 

Although it may ‘be desirable to eliminate all grade crossings we must, of 
necessity, view this in a practical manner. In the first place we, and in fact 
the majority if not all of those who appeared before us, recognize that limited 
public and railroad funds and competition from demands for other desirable 
undertakings preclude the elimination of level crossings within any short span 
of years. 

In the second place such an approach to the problem ‘fails to distinguish 
between “preventable” and “non-preventable” accidents, and unless such dis- 
tinction is made funds will be spent in an inefficient and uneconomic manner, 
Some accidents may occur because motor vehicle drivers are not adequately 
warned that a train is approaching or standing in a crossing. Other accidents 
may occur because the protective devices at the crossing are inadequate. 
Accidents of these types could be largely prevented by the installation of 
improved warning and protective devices. 

There are other accidents, however, which occur at grade crossings and 
which may be directly attributable to excessive motor vehicle speed, mechanical 
defects in motor vehicles, and the human factor which impels grade crossing 
users to take chances or otherwise disregard their own safety. Accidents of 
these types may be termed “non-preventable” in terms of any signalling device 
and are the responsibility of the motorist. While no form of protection can 
positively prevent their occurrence, a stricter enforcement of highway traffic 
laws would doubtless diminish their frequency. Funds of the government or 
the railways should no more ‘be spent: for protection against such accidents 
than for other measures which would prevent persons from endangering their 
own safety through the improper use of private property. It is the protection 
of crossings to eliminate preventable accidents which must be the principal 
concern in considering the grade crossing problem. 
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Effectiveness of protective devices 


Conditions being different at almost every crossing it is not easy to measure 
the relative effectiveness of the different types of protective devices particularly 
where they are used in combination. Carelessness operates at random and 
affects the safety record of all types of protection. It could even be said 
that the better the highway and more elaborate the protective installation 
the greater the tendency of some motorists to relax even ordinary precautions 
at crossings and assume that no danger exists. Since crossing protection devices 
tend to be installed at the more dangerous crossings, the accident record at 
such crossings is not comparable with that at unprotected crossings. 

To obtain precision in safety ratings it would be necessary to develop an 
index that would reflect such different factors as the volume and speed of high- 
way and rail traffic, daily fluctuations in traffic volume using the crossing, 
weather conditions, locational factors peculiar to the crossing which might 
affect the safety of the crossing and so forth. These would have to be combined 
to produce a homogeneous risk factor by which different crossings could then 
be subjected to a common standard of comparison. 


The Board has not found it essential to its purpose to develop any such 
elaborate statistical methods, if only for the reason that the task of measuring 
trafic would be almost insuperable even for only a few selected crossings, 
and it would be difficult to develop reliable generalizations. The report of 
the Highway Committee, Signal Section, A.R.E.A., concludes that “a satis- 
factory formula for universal use in determining the relation hazards at grade 
crossings cannot be developed”. 


Reference might be made, however, to a study of this problem conducted 
by the Wabash Railroad. An analysis was made of accidents on the rail- 
way by type of protection covering the period 1929-1948, and adjustments 
were made for changes in accident potential resulting from changes in traffic 
volume and other known factors. An “accident quotient” was calculated for 
each type of protection, the results being summarized in Table 14. 


TABLE 14.-WABASH RAILWAY 1929-1948 FINAL ACCIDENT QUOTIENTS 


felqulajed 
Wink ecident 
Class Type of Protection Accident Rate 
Quatiett one accident 
per crossing 
every 
Years 
Visual and/or audible indication| Automatic Gates..............0scceeeeee 0.0925 10-8 
of the approach or presence of} Manual Gates—24 hours...............05 0-1513 6-6 
train on crossing. Flashing lights—single track............. 0-1773 5-6 
Wigwag. Siena Raye a= ero heater cofolesa’s ative aes 0-2036 3°5 
Flashing lights—multiple track.......... 0-3044 3:3 
Manual Gates—part time..............-. 0-3520 2-8 
Weatebmanliivi ints, eri. eet 0-3581 2-8 
Attomatic-bell,t. .. dscaciss «Gets. « HeG ER. 6 0-3941 2-5 
Indicate Location of Track or} Crossbuck reflector—A.R.H.A........... 0-4450 


2-2 
Tracks. Crossbuck —Pamtedecetsi. 228 0-5038 2-0 
: 1-2 
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The above table offers a scale of effectiveness of the different types of 
protection which might be interpreted somewhat as follows: for every accident 
at a crossing protected by automatic gates there would be 2 accidents if the 
same crossing (single track) had been protected by flashing lights, or 3-3 acci- 
dents if the same crossing (double track) had been protected by flashing 
lights. Unprotected, there would have been 9 accidents over the same period. 
In other words, substitution of flashing light protection at single track cros- 
sings for the ordinary standard crossbuck warning sign could be expected 
to reduce the number of accidents by approximately 78 per cent. However 
the matter cannot be determined solely on the basis of such percentage figures, 
since the absolute amount of risk at each crossing and the relative costs of the 
different methods of protection must also be considered. 


Grade Crossing Protection Benefits 


That benefits to the public, particularly communities and motor vehicle 
users, result from the installation of crossing protection devices is so obvious 
and so widely accepted that no occasion exists for us to elaborate on this 
aspect. It need only be noted that altogether apart from economic loss, on 
humanitarian grounds alone there is a case for protecting hazardous level 
crossings. 

The case of railway benefits from crossing protection are a somewhat 
different matter. It has been urged upon us that the railways receive substantial 
benefits from crossing protection, particularly in respect to savings from accident 
claims, repairings trains and right-of-way equipment and facilities, operating 
delays and loss of public goodwill. Undoubtedly the railways would be in a 
position to receive benefits from such savings where protection is installed. 
On the other hand, were protection to be undertaken at a large number of new 
locations, the capital and maintenance costs incurred by the railways might 
quickly exceed the total cost of accidents including property damage. From 
the random nature of crossing accidents it is apparent that some crossings may 
remain accident free for many years. As crossing protection becomes more 
general the financial benefits of new installations to the railways will decrease. 
This must be borne in mind, since the benefits related to the railways’ experience 
in grade crossing losses as a whole differ from the benefits related to selected 
crossings. 


VI. Grade Crossing Separation Projects 


This category includes a wide variety of projects differing greatly in cost 
and size but linked by the common factor of the elimination of a level crossing. 

The main difficulty in discussing this class of projects is that there is even 
less in common between individual projects than in the case of level crossings. 
With automatic signal installation at level crossings there is only the differences 
in traffic volume and crossing approaches to be taken into account. With grade 
separation or crossing elimination, in addition to the traffic volume, there are 
such other factors as topography, soil conditions and drainage, highway and rail 
approaches, expropriation of adjacent property, or compensation for damage 
to that property, and the overall costs. 

Up until 1941 the number of the various projects in this class which had 
been aided by grants from The Railway Grade Crossing Fund was 699, and the 
breakdown of this figure is given in the following table. 
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TABLE 15—ELIMINATION OF HIGHWAY CROSSINGS UNDER 
THE RAILWAY GRADE CROSSING FUND 


From April-1, 1909 to December 31, 1941 


Description Number 

Closing (Grossing *®.. 4 \a:ierayare diet ky tanotedanaercabepyesausenrety @ eps be aad as dete taetatate Cia ee ieee eae 266 
Crossinsstmluminated.. «eta. cates ce cece sce rR, pen et are hye temallntier Pe ay ante 111 
Diversion and) Overhead Bridges Glee ss os SUS. Leen etn Ee a 15 
Diversion andsSubway srs s claesbise ee a stadu-at St i oy pigiies Sob Oe Tey hate er abe 11 
NITY OLSlON COU WAY. . en cece cidon Riereeittts ce tels lis « as Bie Seber tele nse Sais excrete ee ote 4 
Poot brid’ geis. < asvialeradieicesevcneten Sv TR ee tao che ete Pe RRA) Se ree ee ete 1 
Overhead. Bridges Reconstiti beds: stare circ eis ns07s oe.o loreal eaters ord os aetna eee ne 5 
Overhead. Bridges: %.. [abides cee ck Se eee eu bdala ¢ able Cotten Rises. CORE ReT OE Sera 120 
Pedestrian Subway Sacco tas: eco aisretaiets eke. oiker w.wratal on iuys.caxeso legs: TALS RSE ENE tea n 
SUDWAMS omic fos Hansen cere s Seva TULA ORT Site eters aust (ac matte e Meeeertt tens (nen aan Te eae ER 146 
Subways Reconstructed... sick Hiree pein ets nde ee. AE oe eae 14 
PUNO oe 35 ie seh aaveue Sk ota Berar shape Re eucasialeacke ies a live. oibierayds ars Esse SPM Tele ah cc ae 1 

Potal ALShe . SA aes See ee eee Pee a a TERN Cee eet METER se 699 


*There were 291 Highway Diversions constructed, which made it possible to close 266 crossings and 
eliminate traffic from 111 crossings. 


A summary of the main types of separation or elimination projects since 
1948 is given in the following table. 


TABLE 16.—NUMBER OF PROJECTS APPROVED FOR CONTRIBUTIONS 
FROM THE RAILWAY GRADE CROSSING FUND 


Type of Elimination 1948 1949 1950 1951 1952 1953 


Subwayss.cae. ete ee ee 
Overhead Bridgvesscessten eekicnes cccreees 

Diversion of Highway Sate 
DiversionOrhanlwayere tec sesee ceo sec eens seemacce 


The number of overhead (highway) bridges and subways at crossings in 
Canada was reported in 1951 as: 


Bridges Subways 
Wir ban (SAS SE Re een dae Sp Aee “enenree 254 523 
Ruta eee orc tS te eR 388 524 
642 1,047 


Average Cost 


In drawing up a program of grade crossing protection or elimination, the 
lack of suitable average cost figures is a handicap in predicting the probable 
achievements as well as the limitations of such a program. For automatic 
signals, as has been seen, a reasonable average could be derived although the 
range of costs was still wide. Table 17 shows the number and estimated costs 
of grade separation or elimination projects assisted by The Railway Grade 
Crossing Fund in the five years 1948-1952. 


TABLE 17.—GRADE CROSSING ELIMINATIONS APPROVED 
THE RAILWAY GRADE CROSSING FUND 1948-1952 


: Average 
Type of Elimination No. Bpiial i Estimated 
. Total Cost 
$ $ 

Subways receiving 40% aid from G.C.F. .... 2.0... e cece ee eee 6 1,288,140 214, 690 
Subways LeCelvine Mia xii, AlCes su. Js hee a satercla bibs os. s 6 5, 285,760 860, 960 
Overhead Bridges receiving 40% aid from G.C.F..............: 11 1,175, 250 106, 841 
Overhead Bridges receiving maximum aid........... Spay chvhihist 2 1,175,000 587,500 
Diversion of highway, 40% aid from G.C.F...............-.0-5: 6 446, 370 74, 895 

Diversion of railway;40% aid trom G.C.B. 7. errs. 1 35, 000 — 


The particular projects in each of the above groups are not sufficiently 
numerous or similar to one another to provide reliable average costs. The lower 
cost groups of subway projects ranged from $78,000 to ‘$350,000, whereas the 
highest estimated cost subway project was $2,100,000. Overhead bridges ranged 
in cost from $40,000 to $725,000. Highway diversions ranged from less than 
$1,000 to $220,000. 

Because of this lack of uniformity in conditions we are of the opinion that 
detailed analysis of the costs of such projects would have little practical value. 
Nevertheless, we are faced with the problem of arriving at an average cost so 
that we may be able to make some estimation of the probable amount of work 
that can be done under the particular program which we are prepared to recom- 
mend. From an examination of the costs of individual projects there seems to 
be a clear cut division in type as regards cost between urban and rural projects, 
the reasons for which are fairly obvious. It would appear that urban costs, and 
for this purpose subways and bridges could be taken together, have averaged 
around $800,000 per project. Rural projects, on the other hand, have averaged 
around $100,000 per project. 


Advantages and Limitations to Separations 


Provided that the structures are of sufficient width, clearance and weight 
carrying capacity, the accident and traffic problems of the level crossing are 
solved by grade separation. The careless motorist is protected against crossing 
hazards; the railway benefits from crossing accident elimination, savings in 
signal maintenance, relief from certain speed and operating restrictions and by 
the possibility of installing additional trackage; and the community at large may 
be benefited through residential, industrial or metropolitan development and 
integration. 

Topographical conditions may be a final determinant in the practicability 
of installing either subway or overhead projects. The cost of some overhead 
projects appear low enough ($40,000) to warrant their consideration as a practical 
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alternative to automatic protection. In addition thereto, it may be possible to 
construct some overheads without the necessity of moving all of presently 
installed public utility services. 


The Demand for Grade Separation Projects 


The Board received many general and specific suggestions respecting the 
undertaking of separation projects. 

The general suggestions were to the effect that where topographic conditions 
are suitable the Board should instail separation structures rather than protective 
devices; that a definite policy of providing separations on all provincial and 
national highways should be undertaken; and that over a period of time grade 
separations should replace existing grade crossings. 

The specific suggestions usually related to the provision of separation 
projects within city limits and usually for the prime purpose of either reducing 
or eliminating a traffic congestion problem. For instance, the City of Edmonton 
contended that within the next 5 years 5 separations at an estimated cost of 
$6,300,000 must be undertaken, and within 12 years at least 12 separations would 
be necessary; the City of London referred to eleven railway-street crossing 
bottlenecks, for which the capital cost of improving would approximate between 
$8,000,000 and $9,000,000; the City of Toronto estimated that the cost of 
eliminating 38 level crossings would approximate $60,000,000; the City of Quebec 
favoured a project of railway relocation which would eliminate many level 
crossings within the city, but with no estimate of the costs; the Province of 
New Brunswick referred to 5 hazardous grade separations which presented a 
serious problem for today’s traffic; the City of Moncton proposed the elimination 
or improvement of 13 level crossings; the City of Halifax requested correction 
of “the Fairview bottleneck” together with removal of the hazards at certain 
main line and siding crossings; the Province of Nova Scotia favoured grade 
separations and stated that the topography generally lends itself to this type of 
undertaking, and the Province of Prince Edward Island suggested that four 
of 257 rail-highway crossings could be classified as grade separation undertakings. 

The high cost of grade separation projects in comparison to the number of 
accidents at crossings where separations are requested clearly indicates that 
the demand is only partly for reasons of safety. While it is true that instances 
may occur where protection other than separation would still contain a hazard, 
yet the great majority of separation applications obtain substantial justification 
on other grounds. Population growth, urban development, amongst other things, 
create a way of life which places a relatively high value upon motor vehicle 
service. As a higher value is placed upon motor vehicle service, so higher costs 
are readily incurred in order to permit maximum use of motor vehicles. Grade 
separation constitutes one of several means of achieving this end, because 
highway capacity is raised by the removal of the restrictions to the free flow 
of highway traffic which are unavoidable at level crossings. 

The demand for grade separation projects is primarily a demand for improve- 
ment in the free flow of highway traffic by eliminating the stops, delays and 
traffic congestion which may occur at grade crossings; only secondarily is it a 
demand for crossing protection. Otherwise, maximum protection could be 
provided by installing protective devices at substantially lesser cost, for while 
grade separation represents the most complete form of protection, in most cases 
it also represents the highest cost protection. 


Justification for Grade Separation 


Our experience in dealing with applications for separation projects, represen- 
tations made to the Board in the course of the hearings, and a careful study 
of the matter all lead us to the conclusion that no one basic rule can be applied 


43 


to determine the need for a grade separation. This results from the fact that 
while benefits from grade separation are economic in nature they are not 
susceptible to precise measurement in monetary terms. While one must ack- 
nowledge the difficulties inherent in any attempt to evaluate the economic 
benefits with exactness, yet we are of the opinion that, to the extent possible, 
the benefits must be measured and compared with the costs of the project. 
Only in this way do we believe that separation projects will be provided where 
they will return the greatest value for the expenditure in accordance with prudent 
financial management. 


There are very broad general conditions under which grade separations, 
rather than protection, would, other factors being equal, appear warranted. 

1. Grade separations may be provided as adjuncts of the construction of 
“super highways” which intersect railway rights-of-way. In these cases separa- 
tion is necessary if the highway is to fulfill its primary purpose of permitting 
maximum traffic movement with maximum safety. Here justification for the 
separation is merged with justification for the highway itself. Benefits of the 
separation are inseparable from the benefits to be derived from the highway, 
and the separation costs are part of the total highway costs. 

2. Grade separations may be provided where the inherent accident hazard 
of a crossing is extremely high and cannot be removed at a cost less than that 
of separation. 

3. Grade separations may be provided where the inherent accident hazard 
is relatively high and where the crossing location is such as to minimize the 
costs of adequate protection. 

4. Grade separations may be provided where the topography of the site 
justifies the project. In some situations, it may be uneconomical to protect 
a crossing at grade and comparatively inexpensive to build a bridge or underpass. 


While conditions in the foregoing cases would generally indicate separation 
rather than protection as the solution, they are not typical of conditions at the 
majority of crossings where separations are sought. At these latter crossings 
highway or railway traffic, or both, are of such volume that the resulting stops, 
delays and congestion of traffic call for some form of remedial action, but as 
the funds available are not unlimited, these are the cases which it is necessary 
to evaluate most carefully before a project is undertaken. 

It would appear that in the evaluation of grade separation benefits, certain 
benefits are considered as accruing to the general public. These usually include 
improvement in the economic development of communities, enhanced values 
of residential and industrial property, a more orderly economic development, 
and other similar beneficial results. Where it can be reasonably ascertained 
that any of such benefits do accrue to the general public then they constitute 
partial justification for grade separation. There would seem however to be 
numerous cases where the benefit is not an overall public benefit in this sense. 
The effect of traffic congestion caused by grade crossings, for instance on business 
sales, is probably no greater than the effects of inadequate parking facilities, 
inadequate street capacity, and the fact that there has been, until recently, an 
overwhelming tendency for businesses to locate in congested areas. The location 
of industries, commercial establishments and low-cost housing near railway 
tracks has more to do with the demand for and supply of real estate than it 
has with the existence of grade crossings. Where grade crossings may block 
the movement of essential community services, such as fire and police protection, 
the real answer in many cases may be dispersal of these services rather than 
grade separation. 

A grade separation may, or may not, contribute benefits to a railroad. 
If the grade separation is economically justified, and if the railroad’s share of 
the investment cost is equal to the capitalized value of the railroad’s benefits, 
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then the separation project will not alter the railroad’s economic position. If, 
however, the separation is justified on a convenience or welfare basis, and if 
the railroad’s share of the investment cost exceeds the capitalized value of 
the railroad’s benefits, then the separation project would adversely affect the 
railroad’s economic position. 

The principal benefits accruing to railroads from grade separations are of 
two types. The first type includes those which result from accident prevention; 
the second, where a separation relieves the railway of operating and maintenance 
costs of a protected crossing. Both of these types of benefit are reasonably 
determinable and may serve to indicate the railway’s economic interest in the 
grade separation projects. Operating benefits occur where a grade separation 
permits removal of certain speed restrictions or ends the necessity of flagging 
of train and switching movements or breaking of standing trains. Where grade 
separations are made at or near yards there are reduction of delays, greater free- 
dom in switching and placing of cars, and in some cases additional trackage 
may be put in that would not be practicable at busy level crossings. 

Undoubtedly the best and only complete answer to the grade crossing 
problem is the grade separation. But so long as the costs remain so high, both 
in absolute amount and in relation of benefits at less dangerous crossings, 
the cases where the grade separation is the logical solution must remain 
exceptions to the general rule. Where parties are either unwilling or incapable 
of bearing their share of the costs of separations there is every reason to 
settle for less costly means of protection. 


VII. What a Grade Crossing Protection 
or Elimination Program Involves 


By our terms of reference we are required to report on the methods con- 
sidered by us to be practicable under all pertinent circumstances of eliminating 
the hazards and improving the public convenience and the protection and safety. 
of the public at highway grade crossings. For us this involves an examination. 
of different possible programs of action in which the Federal Government could 
participate through The Railway Grade Crossing Fund to achieve these long- 
term objectives. 

The ‘best overall picture of the grade crossing problem can be obtained by: 
using an example of a large-scale program. In working out the details of this: 
program we have relied heavily on concepts such as the “typical crossing”, 
and the “average cost” of different types of protection. 

While such assumption may be open to objection if applied to small samples, 
the results of using them in large samples such as the hypothetical large- 
scale program given here need not be considered unrealistic, since a sug- 
gestion of the total amounts likely to be involved is sought rather than precision 
in details. 

In the survey of highway crossings undertaken by the Board to which 
reference has already been made, crossings were classified according to certain 
main characteristics, viz: type of protection, type of road surface, class of road, 
class of railway. Using the data obtained from this survey we have been 
able to draw up a comprehensive, or long-term program which will serve for 
purposes of illustration. 

This consists of three separate aspects: 

(1) The six unprotected crossing groups having the highest accident fre- 
quencies as indicated in Table 3 are assumed to be protected by automatic 
flashing lights. We have earlier said that the average cost for such protection 
could ‘be assumed to be about $6,100. However we have “aired this figure 
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to $7,000, to account for the probability that some of these crossings would 
normally be protected by automatic short-arm gates and flashing lights which is a 
more expensive installation. 


auPrigant 
Type of Class of Class of No. of Ad! A gee 
No. : 
2 Road Surface Road RR. Crossings po 
per year 
1 Paved Prov. Hwy Main 88 13-0 
2 Paved Urban Main 230 9-9 
3 Paved Rural Main 208 6-9 
4 Paved Prov. Hwy Other 582 6-3 
5 Gravel Urban Main 202 5-5 
6 Gravel Prov. Hwy. Main 114 4-0 
; 1,424 


(2) The seven automatic-signal protected crossing groups having the highest 
accident frequency are assumed to be replaced by grade separations. Average 
costs here mean very little because no two projects are the same. No account 
could be taken of the fact that a grade separation project frequently involves 
more than one crossing and may permit closing of more than one existing crossing. 
However, in order to arrive at an overall figure it was assumed that grade 
separations in rural areas would average $100,000 and in urban areas $800,000. 
The total figures may not be too far from reality in spite of wide variation in 
individual cases. The groups in this category were: 


Accident 
No pe of Class of Class of No. of ae y 
ee Sactace Road Jag) RYE Crossings Grogiies 
per year 
1 Paved Urban Main 243 8-0 
2 Paved Rural Main 182 6-4 
3 Paved Prov. Hwy. Main 155 5:5 
4 Paved Urban Other 318 5-3 
5 Unimproved | Rural Other a 4-1 
6 Paved Prov. Hwy. Other 253 4-0 
Zh Paved Rural Other 117 3°3 
1,275 


(3) Five classes of crossings are now protected with gates. As all had 
relatively high accident frequencies it was assumed that grade separations were 
made in these cases also: 


Accident 

Mo Type of Class of Class of No. of ewer y 

Road Sirtace Road deal Res Crossings Crossings 

per year 
1 Paved Rural Main 6 9-5 
2 Paved Urban Main 87 8-0 
3 Paved Urban Other 64 5-6 
4 Paved Prov. Hwy. Main if 4-] 
5 Gravel Urban Main 4 3-6 

168 
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Table 18 indicates the provincial distributions by number of crossings and 
estimated costs of the improvements assumed to be undertaken. It is not 
suggested that the above crossings are necessarily the ones that should be 
selected for inclusion in the program, or that the type of protection assumed to 
be provided at these crossings is in every case the proper one. The above basis 
of selection does however, give a reasonably clear idea of the implications of 
embarking on a wholesale program of protection or elimination of grade crossings. 


Such a program as had been outlined here, involving an estimated cost of 
$655,468,000 at today’s level of prices and wages very clearly indicates the 
magnitude of such an undertaking. Even if spread over a period of 20 years, 
this program would involve an annual expenditure of nearly $33,000,000. At the 
end of that period only at some 1,483 crossings or less than 5 per cent of the 
,otal number, would the problem have been eliminated by the construction of 
separations. It does not seem to us to be within the realm of possibility that an 
annual program of this size could be supported without causing a heavy diversion 
of expenditure from other projects of equal or greater urgency to all participating 
parties. Against the benefits of such a program must be set not only the actual 
costs 'but also the alternative opportunities for dealing with highway safety and 
other undertakings that would have to be foregone if the program were adopted. 
We have not ventured to make any comparisons between the value of a grade 
crossing program and other possible projects, but we can hardly fail to recognize 
the grade crossing problem as but one of many that are of concern to the people 
of Canada today. 

From time to time suggestions have indeed been made that the grade crossing 
problem should be attacked in the most complete fashion, that the people of 
Canada should undertake what might be called a “grade crossing bee” within 
the next few years in order to dispose of the matter swiftly and permanently. 
We believe that there are many good reasons why such a policy should not be 
adopted, of which the more important are: 

(1) The total cost would be completely out of line with the probable benefits. 
The hypothetical program given in this section would involve over $650,000,000 
expenditure and would affect less than 10 per cent of all crossings in Canada. 

(2) The benefits of such a program would have to be considerable to warrant 
an expenditure of this magnitude, and from latest available statistics it would 
appear that less than 1 per cent of all highway traffic accidents would be affected 
by it. (There are other useful and necessary projects requiring assistance which 
might rank ahead of so large a program of grade crossing protection or removal. 

(3) A grade crossing program must necessarily be a cooperative program. 
Federal Government funds could not be expected to contribute the entire financial 
support for the program. A very extensive program would undoubtedly strain 
the resources of the railways and municipalities and of most of the provinces, 
so that a result of the program might be that the money was spent in areas where 
it was least needed, since no differential scale of Federal contributions according 
to need would seem practicable. 

(4) A heavy program would mean a heavy demand on the engineering and 
technical staff of the railways and the provincial highways departments as well 
as the municipalities, which might be a limiting factor to the amount of work 
that could be attempted. 

(5) The effects on grade crossing programs of possible relocation or removal 
of railway lines and highways could only partially be allowed for, if speed in 
construction were the chief aim of the program. In all parts of Canada today 
plans are being made to cope with the ever growing problem of highway traffic. 
In many cases a radical rearrangement of both rail and highway routes is already 
planned, but in almost every case new through roads, by-passes and express ways 
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are proposed. As these plans are carried out many highway crossings will be 
affected, traffic will be diverted from several crossings, new grade separations 
will be made at others and some will be eliminated entirely. In our view, to 
superimpose on these carefully planned long range projects a large grade crossing 
removal program for immediate execution would create much confusion, and 
would not be conducive to the most efficient use of the funds. It is obvious that 
future highway projects will greatly alter the hazard at particular crossings in 
different ways depending on how they are affected by the resulting diversion of 
traffic. 

We are, therefore, of the opinion that assistance to a grade crossing program 
should not outstrip any of the many general plans for dealing with highway 
reconstruction and relocating but should be capable of being co-ordinated with 
them whenever they are ready to be proceeded with. 
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VIIl. Financial Responsibility of Municipalities and Provinces 


A brief review of the distribution of general responsibilities and revenue 
sources of the municipalities and provinces is a prerequisite to the consideration 
of financial responsibility in specific grade crossing projects. 

Governmental functions in Canada are divided between three classes of 
governmental bodies, the Federal Government, the Provincial Governments and 
the municipalities of various kinds. The British North America Act, 1867, 
assigned certain specific matters to the Federal Government, together with 
general authority over all matters not specifically placed under provincial juris- 
diction. Certain other specific matters were assigned to the provincial govern- 
ments, together with those matters of a strictly provincial or local nature. 
Municipal acts, later passed by the provinces, delegated certain functions which 
could best be handled by local authorities to the municipalities. 


Paralleling the assignment of responsibilities was the allotment of specific 
fields of taxation. Originally the Federal Government received revenue largely 
from customs and excise duties; the provinces received a federal subsidy, the 
proceeds from the lease, rental or sale of public lands and the proceeds from 
direct taxes, fees, licences and permits; the municipalities obtained their revenues 
largely from property taxes. 

Over the years changes became necessary, largely because of the inadequacy 
of provincial revenues. Federal allowances to the provinces were increased 
' and by 1900 the provinces were also levying income taxes, poll taxes, real and 
personal property taxes, succession duties and corporation taxes. Still later 
came provincial gasoline taxes, automobile registration fees, amusement taxes 
and liquor profits. 

Developments subsequent to the depression have greatly favoured provincial 
revenues but have not brought corresponding relief from municipal financial 
difficulties. Since municipal revenues are almost entirely derived from taxation 
of real property, the inflationary trend forced heavy increases in tax rates. 
The municipalities, however, had to do more than keep pace with the rising 
costs of their existing commitments. Expansion has been taking place in urban 
municipalities throughout the country, bringing with it demands for new roads, 
sewers, watermains, schools, hospitals and other local improvements. At the 
same time the maintenance of roads and streets under municipal control has 
been growing more onerous. Without revenues derived from the automobile 
industry or highway traffic, the municipalities have acquired heavy new respon- 
sibilities which, unless outside assistance is obtained, must be met from their 
general tax rates. Today city streets must have snow removed so that traffic 
may flow normally, rural roads must be plowed during the winter. Pavements 
are required on city streets and main rural roads, and heavier pavements are 
required where traffic is greatest. Such costs of construction and maintenance 
of municipal roads and streets are a substantial burden on the municipalities. 


Somewhere in this last item is included the cost of grade crossing protection, 
both construction and maintenance. It will be apparent that municipalities, 
in view of these existing demands on their resources, are in no position to give 
a general priority to grade crossing projects. Already provincial financial 
assistance is helping them meet urgent needs in road building and in other fields. 
Left to their own resources, together with the railroads’ contribution and the 
grants from The Railway Grade Crossing Fund the municipalities would be able 
to undertake only those most urgent improvements at grade crossings where 
traffic congestion and accident hazard have become extreme. 

It seems clear from the foregoing, and in our hearings we found a general 
acceptance of this conclusion, that municipalities must receive financial aid 
from provincial governments to carry their share of the cost of projects even 
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if an expanded Federal contribution is eventually made. Otherwise many im- 
portant projects would have to be postponed indefinitely and a serious limitation 
would be placed on the effectiveness of any expanded grade crossing program. 

Apart from the financial problem, the view that most municipalities are 
forced to take on any large grade crossing project such as a grade separation 
results in it receiving a low priority. For a municipality such a project is a 
capital undertaking of some size and must be compared with a new school 
or the servicing of a new street. For the province, on the other hand, the 
crossing project is generally considered as part of a highway program and com- 
prises a much smaller part of the total roads expenditures than in the case 
of the municipality in which the project is located. This puts the project in a 
different perspective, for the province will include it in its general appraisal 
of highway expenditures as opposed to other expenditures, and makes the decision 
merely one of how much highway funds should be spent on crossing projects. 


Municipalities, without exception, reported to the Board that they cannot 
bear their share of the cost of necessary crossing projects. The reasons for this 
contention are simple: (1) costs of projects have been subject to the general 
inflation, (2) many of the projects now necessary are far beyond the standard 
considered adequate a few years ago, and (3) that the rise in educational, public 
works and social service expenditures has outstripped the increase in municipal 
tax revenues. In this connection it is significant to note that, from 1939 to 1951, 
both federal and provincial taxes increased considerably beyond municipal taxes. 
Generally the municipalities hold that, as the federal and provincial taxes 
take such a large part of the people’s income, it is almost impossible to consider 
even a moderate increase in municipal taxes—and particularly when the priority 
of a grade crossing project is less than other public works which the municipalities 
are under heavy pressure to undertake. In addition, while the general level 
of wages and incomes has increased, the increase of property owners’ incomes 
has not been equally distributed. 


The Board has heard the suggestion that the financial problems of the 
municipalities would be alleviated if the Provincial Governments were to share 
with them the proceeds of the gasoline tax. While this is a matter entirely 
within provincial jurisdiction, yet, because it was suggested that such sharing 
might be a means enabling municipalities to carry out their local highway and 
grade crossing projects, it is deserving of some comment. In our view, however, 
this would not constitute a desirable means of financing such projects. Not 
only do we doubt that a workable formula could be devised for the sharing 
of the tax proceeds, but. more important we doubt that the payments would 
adequately reflect the relative needs of the various municipalities. We are of 
the opinion that the present practice, whereby the provinces retain the proceeds 
of the gasoline and other taxes and aid the municipalities in such amounts as 
they feel the project justifies, is the more suitable. 


Present Provincial Aid to Municipalities 


Grade crossing projects are highway projects and the extent of provincial 
assistance to municipalities in this matter can best be gauged by noting the 
extent of assistance now given for highway projects. 

Our information shows that there is no uniformity in the manner in 
which such assistance is given. There are in the first place differences in the 
way in which responsibility for the upkeep of the road systems in the provinces 
are divided between the provinces and the municipalities. In the Atlantic 
Provinces, the general situation is for most roads outside of incorporated cities 
and towns to be directly under the control of the provincial government. In 
other provinces, the governments assume direct control only over the main 
system of trunk highways, sharing with municipalities in certain cases the 
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responsibility for some secondary highways. In the second place, the extent 
to which the different provinces commit themselves to aid the municipalities 
varies. Even in. cases where statutory provision has been made for assisting 
the municipalities, the discretion of the Minister of Highways appears to be 
a decisive factor. The fact would seem to be that the provincial governments 
are prepared to extend financial assistance when and to the extent that their 
resources permit, but avoid incurring any fixed obligation which could not be 
varied according to circumstances. 

In our view an effective grade crossing program requires no standardization 
in such matters, but may even be better served ‘by the greater freedom and 
flexibility of the present arrangements. More important is the fact that we 
found an unanimous desire to expedite such a program, and the co-operation 
proffered appeared to us as generous having regard to the resources available. 


IX. The Allocation of Costs 


While a grade crossing project provides benefits to motor vehicle users, 
the railroads and the general public, yet the benefits are not the same for 
each of these groups, nor will it usually result that a group will obtain the 
same share of benefits from different crossing projects. For this reason, the 
relative demands of the individual groups for crossing protection will seldom, 
if ever, be the same in any given circumstance. In fact, it is more likely, and 
experience shows this to be the case, that a proposed crossing project will 
bring out some conflict of interest between the parties. This conflict of 
interest reflects the fact that. each party has a different balance of benefits and 
costs on each project. 


Present Basis of Cost Allocation 


Section 39 of the Railway Act, which empowers the Board to assess the 
cost of any works on its order, including that of rail-highway crossing protection 
or improvement, reads as follows: 

39. (1) “When the Board, in the exercise of any power vested in it, 

in and by any order directs or permits any structure, appliances, 
equipment, works, renewals or repairs to be provided, constructed, recon- 
structed, altered, installed, operated, used or maintained, it may, 
except as otherwise expressly provided, order by what company, 
municipality or person, interested or affected by such order, as the 
case may be, and when or within what time and upon what terms 
and conditions as to the payment of compensation or otherwise, and 
under what supervision, the same shall be provided, constructed, recon- 
structed, altered, installed, operated, used and maintained.” 
(2) “The Board, may, except as otherwise expressly provided, order 
by whom, in what proportion, and when, the cost and expenses of 
providing, constructing, reconstructing, altering, installing and execut- 
ing such structures, equipment, works, renewals, or repairs, or of the 
supervision, if any, or of the continued operation, use or maintenance 
thereof, or of otherwise complying with such order, shall be paid. 
R.S., ¢.170,.8. 39.” 

It is not difficult to note in the above sections of the Act, and in Section 
265 which deals with the Fund, that the issues they were intended to provide 
for were originally much less complex and less important than they are today. 
With few exceptions, the light volume of highway traffic of fifty years ago 
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required a standard of adequacy in protection considerably less than that 
of today. The cost liability for protection was correspondingly lower and 
could reasonably be assumed by the junior party, whether railroad or muni- 
cipality. Maintenance charges were also light and seldom constituted a burden. 
In fact, the relatively small cost of reasonably adequate protection had the 
effect of minimizing many contentious points and parties accepted responsi- 
bility for small costs because they seemed trivial in amount. In later years, 
however, the demands for protection or elimination of crossing hazards grew, 
as well as the costs themselves, so that all parties scrutinized more carefully 
the principles involved, and what had previously been accepted without 
protest became subject of dispute. 

The basic rule of assessing costs of works ordered by the Board has been 
the senior and junior rule, whereby the party that is junior in right at any 
new crossing must sustain the costs of protection when the crossing is opened. 
While this rule can be applied with some consistency in regard to new 
crossings, where the need for protection has obviously been caused by the 
junior party, it is of less value in allocating costs of protection at existing 
crossings and other principles must be relied on. This is because at existing 
crossings it must be assumed that adequate protection has been installed at 
some previous time to the satisfaction of the Board, and if it later ceases to 
be adequate it must be due to new factors for which the Junior party is not 
necessarily responsible. In such circumstances, it has been the usual practice 
of the Board, in apportioning the cost, to divide the balance, after a grant 
of 40 per cent from the Fund, equally between the interested parties. 

In recent years, however, this practice has been subject to some qualifi- 
cation. Efforts have been made to distinguish between protection required by 
reason of increased traffic on the highway or on the railway, and where this is 
the case, the share of the cost on the other party has been reduced and some- 
times eliminated. 


The Theory of Cost Allocation on a Benefit Basis 


The demands of beneficiary groups for improved transportation service, 
including therein protection, give rise to the demands for grade crossing pro- 
jects. If such projects are to be economically justified, then account must be 
taken of the benefits each group will derive from the project, and the relative 
dollar values which may be attached to these benefits become the basis for 
distributing the costs of the project among the beneficiary groups. The 
capitalized value of the economic benefits expected to be received by a bene- 
ficiary group would fix the maximum cost allocation to the group, and each 
group would bear a portion of the burden in direct relation to the benefits it 
would receive. 

While the benefit principle is a relatively new approach to grade crossing 
projects, it has been used by the Board in several cases dealing with grade 
separations. We are also aware that it is widely used in the United States for 
crossing projects on the federal highway system, as well as by several State 
authorities. It combines flexibility with generally accepted standards of 
equity and is in accord with economic principles. In our opinion, the benefit 
principle does provide one objective means of distributing crossing project 
costs among interested parties. 
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Proposals submitted to the Board regarding Distribution of Protection 
Project Costs 


In considering the practical application of the benefit principle, we must 
recognize certain factors which bear directly upon the whole problem of cross- 
ing protection. In the first place, the benefit principle, in itself, cannot 
rectify a situation where one of the beneficiary groups may not be able to 
bear its thus determined share of the cost. This problem exists today under 
the usual percentage distribution of costs; it would become more acute if 
the group unable to bear its share today were held to be the chief beneficiary 
for its share of the costs would thereby be increased. Secondly, that while 
within the limitations of fixed funds on the one hand and increasing costs of 
protection on the other it may be concluded that crossing protection has kept 
pace with the crossing problem, yet it is certainly true that the procedure 
has not reduced the problem. It appears to us that what is needed is a broad 
general principle concerning benefits that could be applied throughout the 
country, and which permits a realistic approach to these fundamental prob- 
lems. A painstaking effort to apply the benefit principle to each and every 
proposed crossing project would involve a lengthy and laborious process to 
make even slight progress, and would defeat the purpose of an expanded 
program. 

The Canadian National, which favours a benefit principle, has submitted 
that the Board, in order to eliminate the delay and expense associated with 
strict application of this principle, might establish a formula fixing the shares 
of the railway and highway authorities on the basis of the average case and 
then apply the formula whenever satisfied that a particular installation was 
economically justified and did not depart far from the average case. The 
Canadian National proposed that. in protecting existing level crossings the 
railway’s share should be fixed at 10 per cent of the cost of the protective 
work, this percentage to represent the railway’s benefit therefrom. In the case 
of new level crossings, and in the absence of “traffic flow” statistics, there 
should be.a trial period of one year to determine whether or not protection 
is required, If during the trial period it is established that protection is 
required, the costs should be borne by. the party responsible for opening the 
crossing. Cost of protection later required at such a crossing should be 
allocated on the basis of the standard benefit formula. 

From a practical standpoint, the Canadian National proposal has much 
to commend it. It is also in general agreement with the procedure adopted 
by the United States Bureau of Public Roads. That Bureau, in setting forth 
railway contributions under various circumstances, stated: 

“Experience has demonstrated that it is impossible to measure benefits 
satisfactorily for individual railway-highway projects. In consequence 
many projects have been delayed because of prolonged negotiations con- 
cerning benefits, therefore, as a practical operating procedure the rail- 
way contribution shall hereafter be determined by classes or types of 
railway-highway projects.” 

Many of the parties appearing before the Board made submissions which, 
directly or indirectly, indicated what share of the costs they believed should 
be borne by the railways. While these percentages cannot be directly com- 
pared with those suggested by Canadian National, due to the fact the items 
entering into each are not always the same, yet it is generally indicated that 
the railway’s share might be between 25 per cent and 15 per cent of the total 
cost, and possibly less in some cases. While this might be taken to mean that 
other parties consider that the railway’s percentage share should be reduced 
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from the present 30 per cent, it must be borne in mind that these reduced 
percentages followed submissions that the Fund should assume a substantially 
increased percentage share. 

In fact, some confusion is likely to occur in speaking of percentage shares 
of total cost and the use of the benefit principle if the share of the Fund, 
which is not based on benefit, is not kept distinct from the others. At the present 
time, the Fund share is 40 per cent, subject to a maximum contribution of 
$150,000 for any single project, and the railways and highway authorities most 
frequently share the remainder of the cost equally; that is, each meets 30 per 
cent of the total cost. Referring to the allocation of only that part of the 
costs subject to the benefit principle, the proportions would be 50 per cent 
each. It is this equality of benefit between rail and highway that modern 
highway traffic conditions are increasingly calling into question. 

The Canadian National proposed that the Fund should bear 70 per cent 
of the cost of approved projects, which, taking into account its proposal that 
the rail share should be 10 per cent. would leave 20 per cent to be borne by the 
highway authority. This would indicate a benefit principle of $2 of highway 
expenditure for $1 of rail expenditure. 


Allocation of Funds for Grade Crossing Work 


We have found unanimous opinions among those making representa- 
tions on the subject that the maximum proportion contributed by the Fund 
should be increased. In many cases this was accompanied by a recommenda- 
tion that no absolute limit be set on the contribution of the Fund to any one 
project. 

The Canadian National recommended that the contribution from the Fund 
be raised to 70 per cent and that no maximum be set on the contribution to 
individual projects. The Canadian Pacific asked that at least 70 per cent 
come from the Fund and the elimination of any restriction on the amount for 
individual projects. 

Five provincial governments, either directly or by inference from other 
recommendations, favoured increases in the proportion of the cost to be borne 
by the Fund and the raising or elimination of the present restriction of $150,000 
on single projects. Two provinces recommended a contribution of 60 per cent 
with a maximum of $300,000 on single projects. One province recommended a 
contribution of 60 per cent on grade separation with maintenance costs to be 
assumed by the province or municipality, and a contribution of 80 per cent 
on automatic signals protection with maintenance costs to be borne by the 
railways; a second favoured 75 per cent with the limit on single projects raised 
to $300,000; while a third also favoured 75 per cent but with no limitation on 
single projects. 

Of those municipalities which offered suggestions on this subject, the major- 
ity were in favour of raising both the percentages and the maximum but with- 
out specifying actual figures. One municipality, however, recommended that 
the percentage contribution of the Fund be raised to 75 per cent; another recom- 
mended that the Fund contribute 60 per cent on minor projects and up to 
80 per cent on major separation projects, and that the limit of contributions 
to single projects be raised to $500,000. 

Other submissions generally recommended both increasing the percentage 
contribution from the Fund and the limit on single projects. The most con- 
servative of these submissions advocated a 50 per cent maximum share and no 
change in the present $150,000 limit on single projects. 
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We find ourselves in agreement with the views generally expressed that 
the percentage contribution from the Fund should be increased. Our actual 
experience is that a principal factor limiting expansion in the number of grade 
crossing projects is the limited funds that railways and highway authorities can 
make available for such work. It would, therefore, be impractical to consider 
increased federal support without at the same time providing for increased 
participation in individual projects. 

The two major classes of projects for which the Fund is used are crossing 
protection and grade separation. We will consider these separately as there 
are certain differences in principle which we believe should be observed in 
the allocation of costs. 


A. Grade Crossing Protection 


The present maximum share of the cost that can be borne by the Fund 
is 40 per cent, and was first established in 1926. While most of the represent- 
ations made to us advocated increases in the percentage share of the costs to 
between 60 per cent and 80 per cent, we cannot overlook the fact that the views 
of other contributing parties, whatever their merit, represent only one aspect 
of the whole problem—the need to relieve these parties of some of the burden 
of costs of protection. On the other hand, we must also take into consideration 
the appropriate and economical use of federal monies. Doubtless there are 
many rival claims for federal support and it is to be assumed that the federal 
authority would be loath to divert. more money than is clearly and equitably 
justified into grade crossing work. Neither can we ignore the importance of 
leaving sufficient financial responsibility to the other co-operating parties as 
will encourage them to make the most efficient use of their own contribution 
where the need is greatest. We are strongly of the opinion that the retention 
of the economic motive by all parties is the best guarantee against, wasteful 
use of funds. 

It appears to be undeniable that if appreciable progress is to be made 
in the elimination of crossing hazards the Federal Government must accept, 
subject to a limitation on a single project, a major share of the cost. In the 
first instance, it is the Federal Government which can best meet the national 
aspects of the problem. 

Secondly, the assumption of an increased share of the costs by the Federal 
Government serves to minimize the financial inequalities which exist as between 
individual provinces and between individual municipalities. Moreover, many 
of the problems as we have found'them to be are not entirely the responsibility 
of a municipality or province because of the fact that national aspects are 
often factors in the matter. 

While the railways have an interest in crossing protection and obtain 
benefits therefrom, yet these benefits are usually not large. The best indica- 
tion of this difference in benefit is the fact that most applications for assistance 
are initiated by the municipalities or the provinces when they are prepared 
to make the expenditure that would represent their share. Without assurance 
that municipalities are able to finance a project either on their own or with 
provincial assistance the project would never reach the Board. In the nature 
of the case, projects initiated by the railways of the type that are eligible for 
grants from the Fund are relatively few, and generally arise as a part of 
changes in track layout. Recognizing this as the situation today, it would be 
illogical to contemplate an equal division of costs between railway and high- 
way authorities. Nor would it be reasonable to assume that the railways 
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could match the total contributions of ten provinces and numerous municipal- 
ities from coast to coast in any extended program of crossing protection. As 
between the two parties there are differences in responsibility, benefit and 
ability to pay. 

We are convinced that no impartial study of the present-day problem could 
fail to recognize that the greater benefit from rail-highway crossing projects 
occurs to the highway users. The changing factor today is the level of high- 
way traffic for rail traffic conditions do not vary to a comparable extent. On 
this basis, it would seem that a fair division of responsibility would be obtained 
by the respective highway authorities assuming a major share of the costs. As 
a practical matter, however, we are compelled to recognize that not only are 
there appreciable variations between the financial positions of the various 
authorities but also that the problems, whether they be municipal or pro- 
vineial, vary in both degree and extent. 

Having regard to the representations made and to a reasonable distribution 
of the costs in a manner reflecting differences in responsibility, benefits and 
ability to pay, we are of the opinion that the costs of crossing protection might 
be shared on the basis of 60 per cent by the Fund, 25 per cent by the highway 
authority, whether provincial, municipal or both, and 15 per cent by the railway; 
and that the amount available from the Fund be subject to a limitation of 
$300,000, on any single project. 

It cannot be too strongly emphasized, that in recommending this distribution 
for the normal case the Board is not seeking to limit its discretion in particular 
cases, whether by statute or precedent. Such a rule is justified by the great 
similarity in the numerous protection cases which come before us and for the 
most part these are relatively small projects with few complicating factors 
insofar as benefits are concerned. In addition thereto it would enable the various 
parties to estimate in advance their probable commitment on one or many 
projects; it would do away with much repetitious argument in particular cases 
and thus expedite the actual work on the project; and it would offer a starting 
point for deciding upon any differing basis of benefit, the onus of showing how 
a particular case diverged from the normal would be upon one or other of the 
parties involved. 

In recommending that the ratio of rail to highway contributions be 15 per 
cent to 25 per cent of total costs, as compared with the present usual ratio of 
30 per cent to 30 per cent of total costs, we have in effect provided that the 
Fund assume 50 per cent of the burden now falling on the railways and 16% 
per cent of the burden now falling on the municipalities and provinces in the 
normal case. This result seems to us a fair and practical way of applying 
additional federal assistance. It has already been pointed out that the grade 
crossing program had been subject to the limitations of railway and municipal 
resources. The railways can probably expect no assistance from the provinces 
or any other source in making what for them are largely non-economic expen- 
ditures, and if their benefit is to be adjudged smaller under modern conditions, 
it is a necessary condition to further progress in grade crossing protection that 
the part of the burden no longer to be assessed against the railways be assumed 
by another party. We have concluded that such a responsibility is peculiarly 
one for the Federal Government, and that the increase in the percentage of 
costs met by the Fund would be a recognition of that responsibility. At the 
same time, as has been noted, we find it possible to recommend that the Fund 
provide some relief from the burden now assumed by the highway authorities. 
In this way the essential impetus can be given to a more vigorous approach 
to the grade crossing problem than it has heretofore received. 
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Consideration of the determination of a fair assumption of the costs for 
grade separation projects brings forth factors which if not absent in the con- 
sideration of crossing protection projects are at least of a different character, 

It is evident that a grade separation can be a very expensive undertaking. 
It is equally evident that the benefits of separation will more largely accrue to 
highway users than to the railways, and if the costs of separation are shared 
on a benefit basis the major burden would fall upon the highway authorities. 
As a practical matter this raises identical problems to those of crossing protec- 
tion, with the added difficulty that the cost here under consideration will usually 
exceed by many times the cost of protection. Here again the highway authority 
with the most acute problem may well be the one least able to assume the 
financial burden. 


While the great majority of the proposals made to the Board did not 
differentiate between “protection” and “separation”, it may generally be con- 
cluded that the same percentage contribution by the Fund would apply towards 
both types of undertaking. In particular, the recommendations as to increasing, 
or abolishing, the presently existing maximum of $150,000 would thereby permit 
the Fund to assume a larger share in separation projects. The Canadian 
National, on the other hand, recommended that the railway’s share of the costs 
be determined on the basis of benefits received by the railway. Presumably 
the remaining costs would be distributed between the highway authority and 
the Fund. 

We feel that the problem of “separation” justifies our taking a somewhat 
different view than that which we take of “protection”. Separation is usually 
called for in cases where conditions have outgrown existing protection. It may 
arise in connection with the reconstruction of an existing highway to a higher 
standard. It is not usually a matter which comes quickly into prominence but 
rather whose probable development can often be known sometime in advance. 
Just as the highway itself may remain a long time in the planning stage, so the 
separation project can be the object of a long-term plan. 

Upon careful consideration of the many aspects of the matter, it appears 
to us that the Fund must be liberalized to assume a greater share in the costs 
of separation undertakings. If the Fund were to assume 60 per cent of the 
capital cost with a maximum of $300,000, it would appear that provinces and 
municipalities would be in a better position to plan, over a series of years, for 
justifiable grade separation projects, 

We do not think it desirable to predetermine the manner in which separa- 
tion costs would be shared by other parties for in our experience each separation 
constitutes an individual project having its own peculiar conditions. A fixed 
ratio would therefore have little practical value and might prove seriously 
misleading to the interested parties trying to estimate their probable share 
of the costs. Each project, because of its size should be examined on its merits, 
and nothing could be assumed as to probable distribution of costs, other than 
that in the majority of cases the benefit principle would likely require that the 
greater part of the costs be considered the responsibility of the highway 
authority. 


X. Annual Contribution to the Railway Grade Crossing Fund 
and Conditions of its Use 


When Parliament amended the Railway Act to provide for the establish- 


ment of the Railway Grade Crossing Fund the original grant was set at $200,000 
annually. In 1948 the grant was increased to $500,000, and in 1951 further 
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increased to $1,000,000. In addition thereto, the government paid $4,978,192 
out of unemployment relief funds for highway crossing protection during the 
years 1930-31 and 1935-40, and a special vote of $500,000 was made towards 
a grade separation project in the City of Hamilton. 

As a matter of record at this point it might be informative to summarize 
the Fund allocations and the estimated total capital cost for the years 1952 
and 1953, as follows:— 


1962 Fund Estimated Total 
é Allocations Capital Cost 
2'\ Urban) Separations’, 1b ne) AU $ 300,000 $2,990,000 
SiRurahpSeparationsy Wyss ash ewe. TaAN. GER 2 550,780 1,377,000 
92) AULOMALLC soln alsa, 12. susie Wh, »,. sete s ates 296,431 741,000 
$1,147,211 $5,108,000 
Contributions of other parties ............ 3,961,000 
1953 Fund Estimated Total 
Allocations Capital Cost 
3/ Urban! Separations ayes ey ee. A ee: $ 450,000 $1,303,000 
6} Rural (Separaiton siren eee tos) ne aia 578,960 1,347,000 
S2,PAULOMA IC p10 AIS. (REI en. pe setair sree ren, 9 262 828 657,000 
$1,291,788 $3,307,000 
Contributions of other parties .............. 2,015,000 


Without exception, parties appearing before us in the course of this invest- 
igation have contended that the annual contribution of the Federal Govern- 
ment to the Fund should ‘be increased. While many parties proposed that the 
contribution should be increased “substantially” or ‘‘considerably”’, other parties 
recommended that the federal contribution should be “approximately $4,000- 
000”, “$5,000,000”, “$10,000,000”, “$20,000,000” and “$30,000,000”. In no case, 
however, were definite reasons given in support of any particular amount. 

In face of this unanimity of opinion and the recognized concern of the 
Federal Government itself with the grade crossing problem as evidenced by its 
directive to the Board to undertake the present investigation, it would require 
reasons of great weight to oppose a liberalization of these particular terms of 
the Fund. We have had sufficient evidence presented to us during the course of 
our investigation to indicate that a considerable expansion in the aid provided 
through the Fund is well justified. 

In attempting to determine what might be the annual federal contribution 
to the Fund, we recognize that. while it cannot be determined with mathematical 
precision, it must reasonably reflect the practical aspects of the matter. Any 
amount which may be arrived at we think should also be sufficiently flexible 
in character to admit of modification in the light of actual experience. It would 
be difficult to justify a federal contribution which was not in reasonable 
accordance with the availability of highway authority funds. Certainly it 
would be uneconomic to cause a diversion of hignway funds to grade crossing 
improvements in an amount which was not commensurate with the magnitude 
of the crossing problem. At the same time an increase in the contribution 
of the Federal Government, when related to the percentage distribution of 
costs as hereinbefore recommended would necessarily result in increasing the 
total potential costs to other parties—and regard must be had to the increased 
costs which the other parties may be economically justified in assuming. Fur- 
thermore, while we are aware that some provinces have sufficient funds to 
enable them to undertake a sizeable crossing improvement program, we can- 
not use their preferred position as a criterion of what other provinces may be 
able to undertake. 
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Having regard to these and other factors, we have endeavoured to out- 
line in broad terms what would appear to be a reasonably practicable approach 
to the problem on a national basis, bearing in mind our expressed views as to 
the desirability of concentrating efforts to the maximum possible degree at 
this time on protection rather than separation projects. 

In considering the many aspects of the matter for which no factual answer 
can presently be provided, as well as acknowledging that the program which 
we contemplate is a new one with which we do not have the benefit of actual 
experience, we would recommend that the annual grant be increased from 
$1,000,000 to $5,000,000. It would seem desirable at the same time to prevent 
money accumulating in the Fund if for any reason the normal rate of activity 
in grade crossing projects remained below the available resources in the Fund. 
This might be done by providing that until otherwise determined Parliament 
would vote $5,000,000 annually or such amount. as to bring the uncommitted 
portion remaining in the Fund to $7,000,000, whichever was the lesser. In 
proposing this contribution we are not unaware of the several representations 
made to us that the Fund should be “flexible”, nor of the advantages of 
flexibility. Although the Fund may give a lead in the matter of grade cros- 
sing protection—and we believe this to be a proper function of the Fund— 
it is admittedly difficult to determine how quickly the annual contribution may 
be expended for much depends upon provincial action and cooperation. The 
sum which we now propose cannot be regarded otherwise than an estimate of 
probable demands on the Fund under the new conditions. It may well be two 
or three years before the most effective amount of the annual appropriation can 
be more definitely fixed. It should be pointed out that such a grant would not 
represent the full extent of the aid given by the Federal Government on high- 
way construction, nor would it preclude further assistance on specific pro- 
jects which may have some connection with highway crossing protection. It 
represents in our view the extent to which the said Government on balance 
should initially commit itself to assist projects falling within the scope of the 
Fund, liberalized as we shall subsequently recommend. 

The effect of raising the Fund’s participation in individual new projects is 
that its share will be increased by 50 per cent on all projects wp to $375,000 in 
total cost. For projects costing between $375,000 and $500,000, the increase in 
its share of total costs will vary from 50 per cent to 100 per cent as the cost 
approaches $500,000 due to the raising of the maximum contribution from 
SUP Aaa to $300,000. On projects over $500,000, the Fund contributions would 

e doubled. 


A very broad assessment of the overall effect may be made on the basis of 
new projects only. Raising the annual grant from $1,000,000 to $5,000,000 would 
‘increase the value of projects that could be undertaken without exceeding the 
maximum on single projects from $2,500,000 to $8,333,333. Larger expenditures 
are possible but they would have to be borne entirely by other parties. If the 
new grants were fully utilized, the combined expenditure of railways and 
municipalities would increase from $1,500,000 to $3,333,333, not including addi- 
tional expenditures required on projects costing over $500,000. In other words, 
under these conditions the Fund contributions would be increased to five times, 
other parties’ combined contribution to 2-2 times and the overall expenditures 
to 3-3 times their present level. 

It is our considered opinion that a program of these proportions would 
represent the maximum amount of use of the Fund grants at this time, and that 
any attempt initially to carry out a larger annual program would be subject to 
several objections: (1) the additional financial aid from the Federal Government 
would necessarily be applied to less urgent projects, and the value of the projects 
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relative to other types of expenditure would be less; (2) as long as the grade 
crossing program remains a co-operative one—and we are strongly of the view 
that it should so remain—an expansion of federal grants without regard to the 
ability of other parties to finance their share would either cause an unwarranted 
strain on railway or municipal finances or leave a certain portion of the available 
grants unused; (3) apart from financial and economic limitations, there are also 
limitations of skilled labour, engineering personnel, equipment and similar items 
to be considered. Even on the program which we have suggested, we are not 
assuming an adequate supply of these factors will always be on hand. 

It will be noted that the expanded program if fully carried out would mean 
higher contributions from other parties. In other words, the increasing of 
federal grants from 40 per cent to 60 per cent of the cost of projects will be more 
than offset by the larger number that will be undertaken if the full $5,000,000 in 
grants is to be used. In grade separation projects the maximum single contribu- 
tion from the Fund would be $300,000, but the total cost of a single major project 
might be as high as $2,000,000. Were there no limitation on the amount of the 
grants to a single project, the contributions of 60 per cent would require 
$1,200,000 from the Fund. We have considered the implications of this question, 
and in recommending a maximum of $300,000 per project have sought to avoid 
having the greater part of the Fund applied to a few large projects. The sum of 
$900,000 which is the difference between the full 60 per cent and the maximum 
of $300,000 would provide a large measure of protection if distributed over many 
projects in different parts of the country. 

The above considerations point clearly to the greater part which provincial 
governments may play in the work of grade crossing protection. In the course of 
our investigation we have been impressed by the evidence that the railways and 
the municipalities are neither in a position to take on greatly increased commit- 
ments for grade crossing work. In fact, this situation, in varying degrees of 
intensity, has been at the heart of the grade crossing problem from the beginning 
and is responsible for the original establishment of the Fund. On the other hand, 
we have noted a willingness on the part of at least some of the provinces to 
increase their assistance in this matter, even if only to the extent of assuming 
some of the burden now falling on the municipalities. However, not all provinces 
find themselves in a position to expand their efforts on grade crossing work, so 
that we have had to have regard to the particular terms that are laid down for 
obtaining grade crossing grants to avoid a system in which the benefits of the 
grant would flow largely to areas where the financial need was least. 

We believe that the recommendation of a limitation of $300,000 on single 
projects will offer the best solution to this aspect of the problem. This means 
that on the large grade separation projects which are not eligible to receive the 
full 60 per cent grant from the Fund by reason of the maximum limit of such 
grants, a proportionately greater share of the cost will fall on the provinces and 
municipalities directly concerned. It appears to us that such large projects, 
where the highway traffic problem is almost invariably a major factor, offer a 
natural field for greater provincial participation in grade crossing improvements, 
permitting a greater part of the federal contribution to go to projects where 
safety and protection are the more important factors. We are aware of the 
already considerable efforts of the provinces towards eliminating crossing hazards 
through building many grade separations on new highways entirely at their own 
expense. Yet we must also bear in mind that once a proper scale of federal aid 
has been arrived at, the benefits of that aid will be more widespread and effective 
by being distributed over many smaller or medium-sized projects where the 
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protection rather than the convenience of the highway users is the paramount 
factor. In this way, too, the provinces will be able to adopt programs commen- 
surate with their resources. 

It should be made clear that the Board has no jurisdiction over provincial 
governments in this matter. The Board is therefore powerless to enforce any 
selection of projects in any one year unless those projects in which willingness 
to proceed has been indicated happen to create demands on the Fund in excess 
of its current resources. In such cases the Board would be obliged to select those 
projects which would receive grants from that year’s appropriation. Because 
of the generally uncoordinated way in which applications have been received in 
the past, the only possible basis of selection has been priority in time in most 
cases. 

It is possible that a somewhat different situation would exist if our 
proposals herein are put into effect, since we have envisaged a prior survey 
of requirements in each of the provinces possibly specifying in advance the 
projects to be undertaken over a two or three year period. We are hopeful 
that the co-operative procedures on which the general progress of the work so 
largely depends can be extended to the final determining of priorities as much 
as possible. In other words, the Board, as in other matters that arise in 
dealing with this problem, would prefer to act as much as possible in accord 
with the concensus of opinion, and has every confidence that general principles 
of selection acceptable to all parties can be arrived at as the need may arise 
with the result that the benefits to be derived from the suggested increase in 
contribution from the Fund may be equitably distributed throughout Canada. 


Improvement or Reconstruction of Existing Grade Separations 


Section 267 of the Act provides that every structure by which any rail- 
way is carried over or under any highway, or by which any highway is 
carried over or under any railway, shall be so constructed and maintained as 
to afford safe and adequate facilities for all traffic passing over, under or 
through the structure. While the existing structure may be perfectly safe and 
have a long service life ahead, changed highway traffic conditions may necessi- 
tate its improvement, or even reconstruction. Under the present provisions of 
the Act, the Board is unable to make a contribution from the Fund and the 
entire cost of such improvement or reconstruction must be borne by other 
parties. 

Whatever may be the benefits to the railway and to the highway authority 
of such improvement or reconstruction, it would be difficult to deny that they 
assumed some share of the costs which could more equitably be apportioned to 
other beneficiaries. At the same time, however, cases of this nature are 
essentially modernization undertakings designed to increase the capacity of 
the existing structure in relation to the increased highway capacity. While 
the structure may be obsolete from a capacity standpoint, the fact remains 
that even in its present form it does provide complete protection against rail- 
highway accidents. In comparison with cases having either no protection or 
inadequate protection, these improvements or reconstruction cases would 
therefore appear to warrant a lesser priority than other possible undertakings. 
We believe that the economic justification of a contribution from the Fund 
and the lesser priority of such undertakings might both be reasonably reflected 
by permitting the Fund to make a contribution of 30 per cent of the cost of 
improvement or reconstruction up to a maximum of $150,000, the remainder 
of the costs to be distributed on a benefit basis. 
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Highway Diversion 


It has also been proposed that the present limitation, whereby the Board 
is unable to authorize a grant from the Fund unless an existing crossing is 
eliminated, should be removed. While this limitation probably sought to bring 
about the closing of old crossings as new ones were opened, highway traffic 
today has sufficiently changed as to warrant consideration of whether certain 
exceptions may not now be permitted in the case of a grade separation. 


Cases arise where it is economically justified to divert highway traffic 
from an established route to a new route. The location of the new crossing 
may, however, be such that people residing in close proximity to the old 
crossing would be severely inconvenienced if that crossing were closed. If 
those who are thus affected prevent the closing of the old crossing, then no 
contribution from the Fund is permitted towards the new crossing facilities. 
This limitation minimizes the fact that a properly planned highway diversion 
will channel the majority, if not almost all, of the vehicular traffic to the 
new crossing and the consequent reduction of highway traffic at the old cross- 
ing will appreciably reduce the accident hazard. For this reason, it would 
appear that if the Board were satisfied that almost all of the highway traffic 
would be diverted to a new grade separation a grant from the Fund would 
be justified. 


Railway Relocations 


The Board received submissions concerning the relocation of railway lines 
within city limits, involving the cities of Regina, Hamilton, Quebec, Frederic- 
ton, Saint John, Summerside and Charlottetown. These were urged for various 
reasons but in every case the removal of grade crossings that were either 
dangerous or obstructing the flow of traffic was a principal reason. 

The relocation of railway lines is one of those drastic surgical operations 
that sometimes must be performed on growing urban centres when vehicular 
traffic reaches an intolerable degree of congestion. While’ thére is ar®important 
safety element in such projects, yet if grade crossing problems are one reason 
for relocation, it is also true that traffic bottlenecks are equally important 
reasons. Railway lines through the centres of cities tend-to give rise to either 
or both of these problems. In the interests of safety the number of grade 
crossings are reduced by closing all but the main streets and the danger may 
be eliminated by building grade separations at these particular streets. While 
this solution avoids the delays and dangers resulting from trains using or 
occupying the crossing, it is often at the expense of creating theavy traffic 
congestion on city streets because the few subways or overpasses act as bottle- 
necks through which traffic must be funneled. 

Another point in connection with railway relocation is that the railway 
itself may be equally benefited along with the ‘city. Railway lines through 
built-up areas have generally been. located for many years in their present 
positions. During that time expansion of traffic has generally created the 
need for more space for railway yards, sidings, team tracks, freight sheds, 
etc. A removal of railway plant to an area outside the city limits where there 
is ample space to plan railway facilities in keeping with modern requirements 
can be of substantial benefit to the railway. ; 

Neither of these reasons, viz: the road traffic bottleneck or congested rail 
facilities, are directly concerned with the problem of grade crossing protection, 
and the costs involved may be out of all proportion to those incurred even in 
large grade separation projects. This being the case, it is our view that rail- 
way relocation projects, particularly in urban areas, being undertaken for 
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many reasons besides that of crossing protection or removal, should properly 
be excluded from obtaining grants from the Fund. We are not unmindful of 
the advantages to be gained from such projects by both the railways and the 
municipalities, but if these were to be included in the obligations of the Fund, 
it could only mean that a large number of necessary grade crossing projects 
could not be assisted. We feel that relocations are large-scale capital improve- 
ment projects for both the railways and the municipalities. 

There are often important economic advantages accruing from such 
projects which suggests that they are not entirely to be regarded as a necessary 
burden. There is obviously much that could be done in reorganizing railway 
and highway layouts in and around urban areas, but we are of the opinion 
that if public funds are to be contributed toward such projects, they should 
be contributed on the basis of a study of the merits of specific projects. These 
projects are of a size and variety that make it inexpedient to class them with 
ordinary grade crossing projects, and the rules and conditions devised for 
making grants to the latter type of project are unsuitable for application to 
relocation projects as a class. 


Maintenance Costs 


The costs of maintenance (including operation) of crossing protection 
devices has become a matter of growing concern; this not only because it is a 
recurring expense, but also because as a recurring expense it may indirectly 
be the cause of postponement of new installations. Representations have been 
made to us that the maintenance burden is as difficult for many municipalities 
to bear as is the capital expenditure, and that therefore the Fund should 
contribute towards maintenance costs of protective devices at crossings. 

Maintenance is admittedly an expensive item. Several years ago, when 
the automatic bell, the automatic danger sign, or the automatic wigwag were 
accepted types of automatic signal protection, the average annual maintenance 
costs approximated two hundred dollars. Today, however, these types are 
obsolete amd the average annual maintenance costs on their replacements, at 
1953 cost levels, amount to $560 for automatic flashing lights and $865 for 
automatic short-arm gates. A municipality required to pay one half of such 
expense for each of several installations soon diverts a substantial amount of 
funds to this purpose. Even more so the railways, who are involved in every 
installation, find here a growing burden, and if one contemplates an extensive 
program of crossing protection, it is obvious that the ‘burden must increase. 
That even on the present basis the cost of maintenance is increasing is evident 
from Canadian National expenditures; in 1948 these approximated $156.000, 
in 1953 $246,000. These figures do not include the expense of watchmen at 
crossings which in 1948 was $690,000 and 1953 exceeded $895,000. 

Representations made to us on the matter of maintenance varied but the 
two principal suggestions were that the Fund should assume one-third of the 
maintenance costs, or that maintenance costs should be divided amongst the 
parties in the same ratio as would be the capital costs. This latter suggestion 
would, in the light of our recommendations respecting the sharing of capital 
costs, mean that the Fund would assume 60 per cent of the maintenance costs. 

The question of whether or not the Fund should contribute towards the 
costs of maintenance, and if so to what amount, is a difficult one. It does seem 
to us, however, that this is a matter to be determined on the very broadest 
grounds. We do not think it would be realistic to contemplate the Fund being 
enlarged to such an extent that it could assume a substantial share of both 
the capital and maintenance costs and at the same time permit an expanded 
program. We do think it is necessary to determine what avenues of expenditures 


64 


would return to the people of Canada the greatest possible benefits, for the 
choice is not merely between capital expenditures and maintenance but also 
involves possible relaxation of the rules of the Fund in other respects. 

Because of the fact that the assumption of a share of the annual maintenance 
costs by the Fund would create a continuing liability, we believe that any steps 
in this direction should be most carefully considered. Nevertheless we feel 
that the cost of maintenance has been and will undoubtedly be increasingly 
a deterrent to grade crossing protection projects, particularly where small or 
financially weak municipalities are, concerned. An expenditure for a capital 
improvement requires to be voted but once, and can be undertaken when the 
means are seen to be available. Maintenance expenditure, however, is in the 
nature of an overhead or fixed cost which may increase as general costs increase 
and cannot be amortized. For some municipalities it may be entirely out of 
the question to pledge future tax revenues in this way. The railways’ position 
is similar. 

For these reasons, it would seem in order that the Fund assume some share 
of the maintenance costs, since a good proportion of these will be incurred as a 
result of the proposed extended aid to new projects in the coming years. We 
would recommend that a fixed amount of $200 be the contribution from the 
Fund toward annual maintenance and operation charges only on automatic 
signals installed at crossings after the date this provision takes effect. Where 
maintenance of such installations was less the amount contributed would be 
only the total ‘amount actually spent on maintenance. The remaining main- 
tenance costs would be apportioned according to principles already laid down 
or previous practices of the Board. 


It has not been possible to recommend a larger contribution toward main- 
tenance from the Fund since we have considered it undesirable that the propor- 
tion of maintenance to capital expenditures met from the Fund should be allowed 
to become unduly large. Even so, with a $200 contribution to maintenance, 
it would require only 250 new automatic signal installations to bring the 
maintenance expenditures from the Fund to $50,000 per annum, or 1 per cent 
of the annual grant of $5,000,000 which we have proposed. This would represent 
the average Fund contribution to some 10 or 12 automatic signal installations 
in any one year. 

Presumably, however, this amount would continually increase, being offset 
only by the substitution of grade separations for automatic signal protection 
or the closing of some crossings. At the present stage of crossing protection 
it cannot yet be estimated how long this trend would continue, but a point 
should eventually be reached when automatic signal protection has been pushed 
to its economic limits. 


Projects at Crossings Constructed Subsequent to 1909 


Section 263 of the Railway Act provides that if the railway was constructed 
across the highway subsequent to 1909 the railway shall, in the absence of an 
agreement with the highway authority to share the expense, pay the entire cost 
of protection and Section 265 provides that under this condition no grant shall 
be payable from the Fund. . On the other hand we note that no similar provisions 
apply in the case of a highway constructed across a railway subsequent to 1909; 
here the Board may, under Section 262 apportion the costs between the parties. 

Whatever may have been the justification at one time for treating these 
undertakings in a different manner, we are unable to conclude that justification 
exists today. Notwithstanding that the railway may, by first obtaining the 
required agreement with the highway authority, make this provision of no 
consequence, we are of the opinion that this restriction should be removed so 


65 


that the Board may apportion the costs of projects undertaken irrespective 
of the date they came into existence or were constructed, or of the party by whom 
they were established. ; 

A similar recommendation could be made with regard to Section 265 sub- 
section 1 where a distinction is made between crossings in existence on April 1, 
1909 and crossings constructed after that date. To the extent that this distinc- 
tion reflects an aim to restrict the use of the Fund in connection with existing 
crossings only we are in agreement with it, but this purpose is no longer served 
by reference to a date 45 years ago. In this connection we recommend that no 
contribution from the Fund may be made to a crossing until it has been in 
existence as an authorized public crossing for a period of three years. 


Removal of Facilities of Public Uttlrties 


The principle which the Board follows in respect of apportionment of costs 
incurred by the Bell Telephone Company of Canada and other public utilities 
in moving their wires and facilities to permit grade separation or other protection 
at level crossings was stated by Guthrie, Chief Commissioner, in 1937 in the 
case of Bell Telephone Company v. C.N.R., 46 C.R.C. 329 at 336-40 in the 
following words: 

“The general principle upon which the Board has acted for many years 
may be briefly stated as follows: When an application is made for grade 
separation by a railway company, or by a municipality, either for the 
greater convenience or facility of the applicant in the movement of traffic 
or for the re-arrangement of streets and which may ultimately result in 
affording greater protection and safety to the public who use the crossing, 
the Board deems that the matter of greater convenience or improved facility 
to the applicant constitutes the main purpose of the application, and that 
improved crossing protection is merely incidental to the main purpose. 
In such cases where the removal of the plant and equipment of utility 
companies is ordered, the cost of such removal is placed upon the applicant. 
Upon the other hand, where the paramount reason for grade separation 
appears to be the protection, safety and convenience of the public in the 
use of the crossing, and where the removal of the plant and equipment 
of utility companies becomes necessary, the Board has decided in many 
cases that under such circumstances the cost of removal and erection of 
equipment should be borne by the utility companies. While it is true 
that utility companies neither create nor aggravate the danger at grade 
crossings, nor do they benefit from grade separation, the Board has always 
considered that where the project is in reality pro bono publico, utility 
companies should bear the expense of moving their plant and equipment 
for the free use of streets enjoyed by them.” 


The Bell Telephone Company of Canada has objected in a number of 
cases to this principle and presented a seventy-eight page brief during the present 
investigation in which it submitted that the Board should ensure that when 
private property of utility companies is injuriously affected by an alteration 
in the grade of the street, even if the alteration is made in the public interest, 
the utility companies are compensated for this injurious affection by being 
reimbursed the full amount of their costs in relocating their facilities to accom- 
modate them to the new street condition or grade; furthermore that it is unjust 
and inequitable to discriminate against such utility companies, which neither 
cause nor contribute to the danger, by compelling them to bear the whole cost 
of altering their facilities. 
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The principle above mentioned was considered by the Supreme Court of 
Canada in 1939 in C.N.R. v. Bell Telephone Company, 50 C.R.T.C. 10, and Bell 
Telephone Company v. C.N.R. 50 C.R.T.C. 22. The Supreme Court stated, 
inter alia, 

“Tt has already been observed that, while it is, no doubt, the duty of the 

Board of Railway Commissioners to act reasonably in discharging the 

responsibility involved in the exercise of its powers and not arbitrarily and 

capriciously, the Railway Act does not afford any rule or guide, nor does the 
law afford any rule or guide, by. which the Board is or can be governed in 
determining what, in the circumstances of any particular case, is the 
reasonable order to make under ss (2) of s. 39 in respect of the allocation 
of costs. The Board itself has adopted a principle fully explained in the 
passages quoted from the judgment of the Chief Commissioner which it has 
followed in making orders as to costs where works ordered by the Board in 
connection with highway crossings have involved in their execution the 
removal of the plants of what are commonly known as public utility com- 
panies. It is entirely within the competence of the Board to lay down and 
follow such a rule of practice which, no doubt, it has found to be a just and 
reasonable rule.” 
and the Supreme Court dismissed the appeal by the Bell Telephone Company 
on certain questions including the following question: “Had the Board jurisdic- 
tion to order the utility companies affected to move their facilities at their own 
expense and without compensation in the circumstances in this case?” 

As the objection is not to the legislation under which the Board acts, but to 
the principle which the Board follows, which it may change if it sees fit, the 
Board does not recommend any change in the Railway Act in this connection. 


XI. Co-operative Committees 


Sound public policy respecting a program of grade crossing protection and 
separation rests largely upon making a proper determination of the order in 
which the projects should be undertaken. Unless a priority system is established 
there is no assurance that the first projects to be undertaken would be those 
where needs are the greatest. 

The general basis of priority systems consists of comparing the costs of 
installing protective devices with the monetary value of the benefits expected 
to result therefrom, so as to determine the rates of return over cost. which would 
be obtained from each of the various possible undertakings. Then a work 
program would be drawn up wherein the first projects to be undertaken would 
be those showing the greatest rate of return over cost. 

While we must acknowledge the basic. soundness of the priority system 
approach, it does not appear that the grade crossing problem as we have found 
it to exist could be brought within manageable limits, by this means, in any 
reasonable time. Representations made to us stressed the urgency of doing 
something now. Certainly the Board is not presently equipped with sufficient 
technical personnel to undertake the nationwide survey which this approach 
requires. We are of the opinion that the priority system can be most effective 
when the number of crossings to be dealt with is significantly less than the many 
hundreds which this Board could, conceivably, be called upon to evaluate. This 
seems to point to the individual provinces as being the ones best able to determine 
their own priority ratings. Not only are the provinces most aware of the 
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particularly hazardous crossings within their boundaries, but they have 
experienced highway engineering personnel who are constantly dealing with these 
specialized matters. 

A number of suggestions were advanced before us regarding ways and means 
by which other ‘parties might, on a continuing, co-operative basis, be of aid to 
the Board in determining an annual program for crossing projects. Generally 
these were referred to as “advisory committees’, “advisory councils”, “special 
committees”, or “cooperative committees”. The general basis of the proposals 
was the establishment of a committee consisting of representatives of the 
provinces, the larger municipalities and the railways which would meet at least 
once a year with the Board and assist in drawing up the main outlines of the 
_ grade crossing program for the ensuing year. 

The Canadian National Railways, which suggested the formation of an 
“Advisory Council” stated: 

“The Canadian National’s plan is that the Board and its Advisory 
Council would meet yearly, or more frequently if necessary, to plan the 
work for the year ahead, within the framework of the National Plan. Each 
province or railway could present its proposals for the works of protection 
or elimination it wishes to have undertaken, on a priority basis, and seek 
allocation of federal and other funds to these works if the Board agrees 
they are justified. No doubt the provinces and the railways would have 
opportunities to discuss their proposed projects informally before the annual 
meetings, and everyone should be ‘prepared at the meeting to finalize the 
program of works for the ensuing year and the allocation of funds therefor. 
In cases of disagreement over allocation of costs or other matters, the Board 
would carry out its normal function and decide the issues with or without a 
public hearing, as it deemed desirable.” 

“Tf the provinces would agree to represent all highway authorities in 
their province, then they could coordinate their various municipal demands 
and requirements into the provincial proposals and thus secure allocation 
of funds on a province-wide basis of priority. Each year the provincial 
representatives at the Advisory Council meeting would come there, having 
canvassed the whole provincial scene, and present a clear picture of what 
the province wants done and is willing to pay for. If practicable the 

_ provincial submission would cover the requirements of its municipalities, 
and the province would settle with them how they are to divide amongst 
themselves that part of the cost which is to be borne by the highway 
authority.” 

With reference to the function of the proposed Advisory Council, the 
Canadian National suggested that these might include amongst others (1) the 
formulation of the details of a national grade crossing plan, which plan would 
be “the joint product of all interested parties and form a basis for yearly work 
and expenditure by them and the Board”, (2) the promotion of uniform provincial 
legislation respecting traffic regulations at grade crossings, (3) consideration of 
the possible diversion of highways and railways or the relocation of railway 
yards and facilities so as to eliminate grade crossings, (4) educational matters, 
and (5) the uniformity of grade crossing warning signs. 

While there is much to be said for the systematic approach to the problem 
that would result from the establishment of a national committee representative 
of all interests, in our view, it would be preferable to consider this as a second 
step in carrying out a national plan rather than as the initial step. A national 
committee formed at the present time would run the risk of being unwieldy in 
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size because of the large number of parties who would be ready to participate. 
As the work to be done must be done on a cooperative basis no strict limitation 
of representation would be feasible. 

Nevertheless the widespread concern with the problem of reducing or 
preventing grade crossing accidents is ample justification for the establishment 
of informal advisory committees. For the time being, these should be on a 
provincial basis. Apart from the difficulties of working through a large national 
body, provincially-organized committees would permit a great deal of the 
necessary preliminary work to be done more expeditiously. By this means, 
municipal and other representatives would become more quickly conversant with 
the general aspects of the problem and the particular needs within their own 
province and what actions could be undertaken to meet these needs. 

If The Railway Grade Crossing Fund is increased and made available to 
the extent and in the manner we recommend, a basis for future planning will be 
provided. To a marked degree, the success of such planning will depend upon the 
co-operation given in the matter by all parties. In order that the various 
interests might be enabled to coordinate their respective proposals, the individual 
provinces might wish to give consideration to the establishment of such provincial 
committees including thereon representatives of the appropriate provincial 
departments, the larger municipalities, one or more persons to represent rural 
municipalities, the railways and interested bodies. Each provincial committee 
could receive proposals, make a preliminary general assessment of their need and 
fit them into a program which, province-wide, would tentatively represent a 
priority listing of undertakings which the committee considered would be feasible 
and practicable to undertake during the subsequent year. 

This would provide the Board with a general outline of crossing projects, 
province by-province, which the various committees, having regard to the serious- 
ness and magnitude of individual undertakings and the availability of funds, 
deemed of sufficient importance as to warrant inclusion in the program for that 
particular year. The Board would then be in a position to assess the relative 
merits of the proposed undertakings, hold such hearings and make such investiga- 
tions as might be required, and then in conjunction with the highway authorities 
concerned establish the priority of each project so as to authorize first the work 
where the need appeared to be the greatest. 

We do not consider that the committee’s proposals would in any degree be 
final; rather that they would constitute the basis from which the Board could 
formulate a comprehensive, well-balanced national plan for the use of the Fund. 
It need not be that a project not included in the committee’s proposals would 
thereby be ineligible for such assistance as the Fund might provide; the Board 
would still be open to receive applications under the procedure now provided 
for. In cases of disagreement over the allocation of costs or other matters, the 
Board would carry out its normal function and decide the issues with or without 
a public hearing as it deemed desirable. 

In addition to the very helpful assistance such voluntary committees could 
render the Board in program planning, there are other aspects of the grade 
crossing problem on which the provincial committees could make a very worth- 
while contribution. 

_As stated elsewhere, very serious representations were made to us respecting 
the warning signs which are placed on the side of the highways in advance of 
grade crossings. The evidence would indicate that uniformity of signs, and their 
placement, together with improved marking, are thought by many people to 
be relatively inexpensive means of obtaining a significant reduction in rail- 
highway crossing hazards. Allied to these suggestions were those having to do 
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with matters of highway construction, including gradients and angles of approach, 
and pavement markings. Other suggestions, more closely allied to motor vehicle 
operation, including those of an educational nature respecting public observance 
of grade crossing signs and protective devices, compulsory speed reduction and 
compulsory stopping of vehicles under certain conditions, and the strict enforce- 
ment of prescribed highway safety regulations were placed before us. 

These are matters not within the jurisdiction of the Board but, nevertheless, 
they are of interest to the Board and might usefully meet with the attention of the 
provincial committees herein elsewhere suggested, as they constitute a part of 
the overall problem of highway accidents concerning which there is a rapidly 
mounting national awareness. 


XII. Considerations Leading up to Recommendations 


The number of accidents occurring at grade crossings in recent years has 
been increasing instead of diminishing, notwithstanding federal assistance, as 
provided by the Fund. 

To the extent that such accidents are attributable to careless driving, 
which all too frequently occurs at well protected crossings, the remedy probably 
lies in expanded safety educational programs and more stringent highway laws 
and more rigid enforcement thereof but these aspects of the matter lie out- 
side the scope of the Fund. 

In respect of accidents which better or more protection might serve to 
prevent, it is considered that the time has arrived when the federal authority 
could appropriately give a more emphatic lead in assisting to provide needed 
remedies. Such a lead, however, we believe, will prove ineffectual unless it 
is closely followed by the other contributing bodies, particularly the provincial 
authorities which have relatively wide powers of taxation and likewise by 
municipalities and the railways. 

As a partial remedy it is thought that the present limit of The Railway 
Grade Crossing Fund, amounting to $1,000,000 per annum, should be 
immediately and markedly increased and that, in terms of a percentage con- 
tribution, the present limit of 40 per cent should be appreciably augmented. 
At the same time, for the present rigid provisions of the Fund which provide 
for an annual contribution of $1,000,000 expiring in the fiscal year 1956-57, 
there should be an increased amount on an annual basis which might be aug- 
mented or decreased in the light of experience. 

A new approach, administratively speaking, insofar as the application of 
the Fund is concerned, is ‘believed to be necessary in order to effectively diminish 
existing dangers to public safety and to better public convenience. 

In furtherance of the aforementioned belief, the Board is convinced that 
the present piecemeal unco-ordinated method of attacking the grade crossing 
problem should give way to a closer knit and broader arrangement of present- 
ing and assessing ‘applications, and means should be devised whereby applica- 
tions could be considered in bulk rather than individually and that the 
disposition of such applications should be accelerated. It is believed that the 
possible success, in the foreseeable future, of such modifications will prin- 
cipally depend upon the degree of co-operation and enthusiasm put forth by 
the provincial and municipal authorities and the railways, and the extent to 
which the Board, as administrators of The Railway Grade Crossing Fund 
can provide expeditious and intelligent direction. 
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In order that applications may be dealt with en bloc and on a yearly 
basis, it is suggested that, if provincial authorities are agreeable to do so, the 
Board invite them to set up a representative advisory committee in each 
province which would each year assemble all applications, whether provincial 
or municipal, which it would be feasible to proceed with during the course of 
the next. calendar year, and submit the same to the Board before the end of 
each calendar year with suggestions as to their order of priority. Thus it would be 
possible for the Board to prepare an overall yearly program for the whole of 
Canada, keeping in mind the amount which would be available in the Fund and 
the amount involved in carrying out the various programs by provinces, 
with a view to proceeding with selected projects as rapidly as finances would 
permit. This would likewise place the Board in a position to reconcile where 
necessary, the desire of the more wealthy provinces to proceed with extensive, 
cost-consuming programs and the reasonable concern of the less wealthy 
provinces, lest the Fund should be thus depleted to their detriment. 

It is also desirable that the present uncertainty as to the distribution of 
costs of grade separations or grade crossing protection should be removed 
as far as possible. © 

It is considered, in this connection, that because of the variety of cir- 
cumstances and the larger sums involved in the elimination of grade crossings 
by the construction of overpasses and underpasses, it is not possible to lay down 
in advance any division of costs which would approach a rule of thumb and 
that each grade separation, insofar as the apportionment of costs is concerned, 
would have to be dealt with on its own merits. 

With repect to grade crossing protection, however, it is thought that the 
Board might advantageously make known from time to time a set of general 
rules which it would follow in apportioning the cost thereof, subject: to modifica- 
tion in special cases, so that parties would know before making applications 
what proportion of the cost each party would be normally expected to assume. 

Although it is the case that the most ideal manner of protecting and con- 
veniencing the public at grade crossings is to eliminate such crossings by the 
installation of grade separations, nevertheless, for the immediate future, it is 
thought that protection at grade crossings should be emphasized. Although 
both are required, it is the view of the Board that increased safety is more 
urgent than greater convenience and that the accident rate is more likely to 
diminish if more attention is given to added protection and that this is pos- 
sible on a more extended scale with expenditure of less money than if the 
accent were placed on grade separations. It is not meant that this sug- 
gestion should be interpreted as meaning that grade separations are to be 
neglected. 

It would be a welcome development if less costly but at least equally 
effective warning signals and protective devices at crossings were devised and 
since it seems evident that proportionately more railway crossing accidents 
happen at night than by day, it is important to make more effective, part- 
icularly by night, the approach and crossing signals and devices. 

The greater the augmentation in newly installed warning signals and 
devices, the more will be felt the burden of maintenance thereof by the railways, 
the provincial authorities and municipalities, and some of the smaller munic- 
ipalities lack the means to support such burdens. 


In keeping with the desirability of having the federal authority give a 
further lead, in the Board’s opinion, the Fund might be called upon to alleviate 
the burden of maintenance to some extent. 


a 


The present provisions of the Railway Act leave it open to the provinces to 
contribute to the Fund but, heretofore, the provinces have not done so and have 
preferred to deal with each case as it arises. 

Since, under the present Railway Act, the Board, while having jurisdiction 
over the railways and municipalities in grade crossing matters, has no Jurisdic- 
tion to compel the provinces to bear the cost of protection or grade separations, 
the Canadian Pacific Railway offered the suggestion that the Railway Act should 
be amended so that the Board’s jurisdiction would be extended over the provinces 
to the same extent as over the railways and municipalities. The Board at 
present is not inclined to recommend the suggested extension of its authority. 
Throughout the hearings, there was abundant evidence to show that the provinces 
on the whole—while varying in degree—are ready and anxious to co-operate 
with the Board and, where practicable, to aid financially deficient municipalities; 
accordingly, the Board considers that more can be accomplished through provin- 
cial co-operation than by extension of the Board’s jurisdiction. 

At present, where as a result of highway diversion, a grade separation is 
created, no contribution from the Fund may be made to the initial cost thereof 
unless an existing crossing is completely closed and it is thought that this provi- 
sion is unnecessarily restrictive and could be relaxed to some degree. 

Six or more cities suggested that many dangerous and traffic congested 
crossings might, with great benefit to the public, be eliminated if the railways 
removed their stations and freight yards outside the city limits. It is true that 
there was a time when cities were anxious to induce railways to run through the 
centre of the city or town and were prepared to make, and did make, tax and 
other concessions in order to bring this about. It is also a fact that, with the 
increased volume of motor traffic and the ensuing congestion, these same cities or 
towns now would be disposed to do almost anything in their power to have the 
railways remove themselves to the outskirts, or reduce the number of tracks 
entering the city or town. While the Board realizes that such a remedy has real 
possibilities and is deserving of serious consideration; the magnitude -of the 
financial considerations entailed is so great that these undertakings do not lend 
themselves to remedial action being taken through the medium of the Fund but 
might be fostered by means of special federal grants as and when circumstances 
might so warrant. 


Similar large scale projects involving the relocation of highways may also 
result in a substantial reduction of the number of grade crossings and although 
there are notable differences between the relocation of railways and that of 
highways, the above observations regarding railways, at least in part. might be 
applicable in the case of highways. 

Throughout the hearing multiple and unanimous recommendations were 
made regarding the desirability of deleting the present restriction in the Railway 
Act which makes it impossible for the Board to make contributions from the 
Fund to highway crossings of railways at rail level constructed after the Ist of 
April 1909, unless there is an agreement approved by the Board between the 
railway aad highway authorities whereby’ the latter gence to po a portion of 
the cost. ; : i 
There were also unanimous recommendations for an se teae of: co Fund 
to provide for contributions towards the cost of as cp or neconstmtation 
of existing inadequate grade separations. 


In both cases the Board considers that modification of the Railway Act is 
called for. 
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XIII. Recommendations with Regard to the 
Railway Grade Crossing Fund Entailing 
Changes in the Railway Act. 


Our recommendations regarding The Railway Grade Crossing Fund which 
entail changes in the Railway Act may now be summaribed as follows: 


1. Until Parliament enacts otherwise there should be an appropriation of 
$5,000,000, instead of the present $1,000,000, to the Fund each year from 
April 1, 1954, with a proviso that where on April 1st in any such year there 
is an uncommitted balance of more than $2,000,000 in the Fund the appro- 
priation for that year should be such sum as with the uncommitted balance 
will amount to $7,000,000. 

2. The contribution presently provided for, of 40 per cent of the cost 
of the actual construction work for the protection, safety and convenience of 
the public, with a maximum of $150,000, in respect of any one crossing at 
rail level, should be increased to 60 per cent and $300,000 respectively. 

3. The Fund should be made available to aid reconstruction and improve- 
ment of grade separations in existence at crossings when the amendment comes 
into force and which because of their location, design or size are inadequate 
for the highway traffic using them, the contribution in any one case not to 
exceed 30 per cent of the cost of reconstruction and improvement nor exceed 
$150,000. 

4. Contributions should be permitted towards the annual cost of main- 
tenance and operation of automatic signals installed at crossings after the 
amendment comes into force, the contribution in respect of any one crossing 
not to exceed for any year the actual cost for that year nor exceed $200. 

5. The provision in subsection (1) of section 265, which prevents a con- 
tribution from the Fund in respect of. crossings at. rail level constructed after 
April 1, 1909, unless there is the agreement referred to in the subsection 
between the railway company and a municipal or other corporation or person, 
‘should be eliminated, but there should be a provision that the Board shall not 
apply any money out of the Fund towards the cost of work in respect of a 
crossing unless the crossing has been in existence for at least three years 
prior to the making of the Board’s order to apply the money. 

6. The Board should be expressly empowered to make contributions where 
it sees fit towards the cost of highway projects which involve the construction 
of a grade separation and the closing of an existing crossing or the diversion 
_form the existing crossing of nearly all the highway traffic using it. 

7. Section 263 of the Railway Act, which places on the railway company, 
unless and except. as otherwise provided by an agreement approved ‘by the 
Board, all cost of protection, safety and convenience of the public in respect 
of any crossing of the highway where the railway is constructed after May 
1909, should be repealed. 


8. That the Railway Act be amended to give effect to the ie one 
. ee taal es 
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